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he Te RESET situations Supplenentel irrigation east of 
the Looth meridien has any potentialities for oaiveing fera 


inconee per Duddding Llosa for REA projects. Though there are ‘ 


very few installations at ‘present, agricultural trends ‘indieate 


considerable 4 developnent within he next meqess, 


“knong ‘the chief factors behind tats feilure are the 


followings drought years nl ‘wtal moisture as not sufficient, 


frequency of over-Long periods between reins, “the nunerous reins | 


wien are ‘largely ineffective ‘for crop-natering because ‘they Come 
<< suddenly aad on weakly, the ‘unlikelinood of oo ne 


natural noisture at every eri tical period of plant growth, 


2, hen grove have plentiful moisture regardless of 


srasieltation, foair sroser deceives certain advantages ak 


cm as f His crops ere insured ‘against 


arougat, « end ‘they | are e Lely to be dota Larger ¢ iad better in ¥: 
cuality. “Wore ‘than that, nore ) crops per season are Likely ih 


there ere ‘certain pt benefites “chonical end bacterial 
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action of sot sccelerstea, Meaking® ‘is checked, pests and divenses 


are, hindered oad some ‘systems "give Frost pretection, 
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3 . Supplemental irrigation could se 4 Wousndous guguat 
of electrical eur rent, the potential netiousl loed being 7.5 bie 
ion Jomh per Year and potential 1A project loed being G<5 milion 


kwh BSE year. “Eleetric Pumping at noderete rates is prefereble to 


gas-engine inetalle tions. The averee s croppwatering wit wane 
require & hp motor ‘and about cons kwn of eurreat per season, The 
mid-west and mid Atlantic elas are beat eutted te supplemental 


irrigetion development. 


Ae Various gonditions — besides reiufall inadequacy —- 
must exist wherever supplemntel irrigation ie advisable. ost im 
portant of these conditions are: emple water supply, proper soil 
and terrain, "weter-requiring" crops, an excess of income over outgo. 

5, There gre nine methods of eypplemental irrigetion: sub- 
surface, overhead sprinkler, porteble sprinkler, revoling eprinkler, 
perforated pipe, porous hose, furrow, border and flood, Selection 
of the proper system depends upon such factors ast erops, terrain, 
soil, etc. No matter what technique is used, some taings ere always 
necessary: pwap, piping, moter, ete, 

6. Supplemental irrigstion is fineneialiy feesible for most 
growers. Installation and operation costs are high, but toe large 
returns sore than wake up for this expense. Operating coste per 
acre-inch of delivered water decrease as plote sre larger and total 
volume of water, greater. The average grower receives & net in- 
erease in income of about $30 per season from applying eupplemental 


ecrop-water. 
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systems waich will ‘kely. be used nost - ~- because ner coubine 


etficlengy Bhi .ceney x-.AFe,poreus hose and reyoling sprinkler, _ 
Other probeble trends ere "yeckage! nerchendisiag of suall-seele, 
irrigetion equipment, increese la crop watering done et night, with, 
off-peak current, a large expansion in the field of the suburban 


or "side~line" kitchen~garden iustuilations. 


He ESTED REA PROGRAM. To get for its projects any of the 
vest potentiel load taat nould cone from wide acceptance of supple~ 


mental, a ‘aust carry on an active campaign" of research and 
selling. the deteiie® ‘of such & progrem vill involve considerable 
pleaniag by ‘the Utilization Division, but it is possible to foresee 
certain basic essentials, 

4, Mire esearch tte" personal Leabibiisty aud loed poust- 
Lilities 1s necessary before « lame-sesle "selling" effort con be 
inaugurated. Several sample instellations should be installed 
immediately and records kept of cost, consumption, returns, etc. 
Scientifie "test-plot® investigations might be conducted by otuer 
Department of Agriculture agencies or by REA with SYA iabor, 

2. Ine initiel emphasis should be uvon small, Ki tchen-gerden 
installations sad upon inexpensive but serviceable syeteus like 
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Smell-scale, separate-farm irrigation throughout tae bumid 
Laat ~- neglected till recently in the preoccupation with the 
large-scale, collective Western variety -- decidedly enlarges | 
both rural incomes and electrical coneumption.. 

Supplemental irrigation et s0~called because it representa 
water in eddition to rainfall -—~- means larger and better quelity 
crops. Plentiful soil moisture -- needed especially by various 
fruite and garden vegetables -- is sustainea during dry spells 
and at "critical periods" of piant growta. Not wousual is the 
experienee of an Iowa grower who received 21.8 pounds of tomatoes 
per vairrigated plant and 44.4 pounds per irrigated, 

“oo rurel: electric distribution lines offering reasonable 
rates, supplemental irrigation means a larger and better balanced 
power load. nergy for water~pumping, an essential of nearly 
every irrigation layout, is supplied more cheeply by electricity 
at §.02 per kwh and below than by the more commonly used gasoline. 
R, E, Horton, the eminent hbydrologist, estimates tuat electric- 
pumping irrigetion would consume 7,500,000,000 kwh every year if 
used on one~Balf the humid-state screage needing and susceptibie 
to supplemental water, He suggests, moreover, that much of thie 
consumption could be off-peak since irrigetion is not only & summer 
uidertaking but also one well adopted to night cperation, 


Because supplemental irrigation does increase bota crop returns 
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ane to project members, er" associations and REA ite 


selr, Co sequently, ah’this pape? we are presenting for your: 


consideration « Summary of available literature and opinion on 
the subject. Among the ‘topics Giscussed are’ the needs and ad~ 
vantages’ of supplemental irrigetion, “the ‘possibilities | of @x= 
tending ‘the crastles,” ways ‘tn on hed’ way ‘foster that extension. 

"he ‘Sincerely hope that this presentation may lead the or- 
genisationto make more Berious utilization efforts in the supple 
nentel irrigetion field, ' Buch efforts would assist the farmers 
in ‘taikg their’ electricity evquianndd as well as assist the 
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The consistent failure of naturel reinfall to give meximum 


crops is the basic reagon for irrigation in the humid states. 


According to @ table prepared by 0, E, Robey of the Michigan 


Extension Service, only sixteen of the last seventy-five yeurs 


have approached giving the twelve inches of water necessary be- 


tween Mey 1 and September i for woderetely good production. 


Even in seasons with high total fall, there my be several rain- 


less periods longer than a week with resulting damage to verious 


susceptible plants. Sowetines otherwise sufficient and evenly 
distributed rainfall, faile at certain "eritical periods" of 
plant growth. The several extromely severe droughts of this 
decade are responsible for much of the current interest in the 


topless 


Weximun crovs ~~ end consequently the meximum income from a 
farmer's expenditure of labor ana honey ~~ are obviously not 
possible when the total moisture evailable during a growing season 
is not sufficient for uastunted growth, in the humid territory 
East of the 100th meridien, as well as in the arid lest, this is. 
frequently the case as Robey's figures have already suggested. 


Such @ lack of moisture exists when the entire year is dry or «hen 
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Little water is available from Mey to September, 

Various statements, gleened from numerous articles on the 
subject, show that tue frequent absence of edequete ennual rein- 
fall is mo fanciful theory. An orchardiet in Michigan states 
that "three yeare wut of five lack @nough rein to grow satis- 
factory apples." A study by Clive Cy Beil, Rural Electrifice- 
tion Engineer of the Wisconsin Public Service Corporation, 
revesled that, during the 6ix years beginning with 1950, six- 
teen Wisconsin counties avereged only one year with near- 
sufficient rainfall, A comwpréhensive rainfall and run-off 
survey conducted by the Department of Interior shows 2 marked 
trend towards Lower average eunual precipitation end particularly 
Lower average tiey-to-Septeuber precipitation throughout a good 


Share of the humid region. 


More importent and consistent then general moisture shortege, 
ase factor in rainfell's inadequacy, ie the length of periods be- 
tween Satisfactory rains, Studies conducted by the Office of Lx-~ 
periment Stations and by 0, BE, Robey reveal that every growing sea~ 
s0n contains several rainless stretches, of ten days or more Cura- 
tion, which can be decidedly detrimental to certain crops, Because 
of that condition supplemental irrigation cen be an income-raising 
investment in wet years as well ae dry. 
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“qhere are many Concrete etatenents by farmeré and experts 
to back up ‘the sbove auslysis, Clive 6, Bell, cited earlier, 
states that, most Figconsin fexpare attirn that "There's at 
ieast one period during every growing season wien an inch or 
wore of water would mean @ bigger and better erop."™ A chart 
qamAled by. Aokey, share that 1928, te pick « typical "normal" 
Summer, has three ten~day~plus rainiess etretches ae follows . 
June 6-9, July Anis August 3-19, By considering days efter « 
fortnight without en inch of rein as harmfully ary, lilo be 
Wiiliems, ¢ Department of Agriculture investigator, potisated 
that there were forty days per average qumid~area growing sea— 


son when supplements] irrigation wouid be beneticial, 


~ Cy RAINS QF RONG TYPE 

“Besides inadequacies due to long-rum shortgage or poor ais~ 
tribution, rainfall eleo falis short of maxtmuz weter contri- © 
bution to plant growth because it frequently comes too suddenly 
or too weakly, "A dashing rain, according to Robey; though 
anountirig to three-fourtlis of an inch or more has a high per- 
centege of run-off snd little penetration on the high land where 
it ie most needed," On the other hand, a gentie rein of one- 
fourth inch or less does not have enough volume for sufficient 
penetration. Since a large eartion of the summer moisture cones 


either as a driving or gentle rein, irrigation can be needed even 
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when records of amoumt and timeliness indicate perfect rainfell 
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De ABGINGE OF RAL AT “GRLILGAL LenLons 
mS relufeli were uaiformy excellent in intensity, as well 


as general plentitude end well~spaced distribution, it etill 
night be adventageous to supplenent 1t because of the added 
moisture desirable at, certain “eriticel periods" of crop growth, 
This fact is further reason for stating tas humid-ares irrige- 
tion cen benefit growers of several particularly cusceptible plants 
even in yeers of optioum naturel moleture conditions, 

| The “eritical periods” come at various intervals in the life 
of various crops, Generslly speaking, however, germination, trans- 
plantation, and filling out ere the times when the most water is 
required, “Suggestions in Fermer's Bulletin #1635 indicate the 
Wepittewl periods” for ‘several plants: "field corn, one irrige- 
tion ot ear-setting stage; sweet potatoes, one irrigation when — 
vines start and one or two a fortnight before harvesting; strew- 


berries, once every three days at tine Of fruiting." 
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The inadequacies of natural rainfall, thea, are tie reasons 
for supplemental irrigation, When crops neve plentiful moisture 
regerdless of precipitation, their grower receives certain ad- 
vantages over the noa~ixitgatind farmer. He no longer fears the 
perpabialrgueptar of drought disaster. Hip harvest is larges, 
of better quality, and nore luerative, He may be able to grow 


two crops instead of one, Those benefits aud others ere the 


subject of this section. 


de. CROP INSURAIGE 
_.. Supplementel irrigation insures the farmer's crops against 


feilures due. to. genersi moisture shortage or iil-cdistributed 


rainfali, Tue. operating costw of the instmiratioa -—- including 
CLET yes for interest and depreciation -- represent tue rete waich 
tne farmer has to pay ior that insurance, For 4 Bervice, such as 
this, which may prevent hundreds or thousands cf dollars lose, 
$35.00 per acre per season —~ 2 high estimate of average numid~ .. 
area irrigation costs -—~ is certainly not an excessive payment, 

_ Undeed that payment seems exceedingly low when one reeds 
of irrigators making big profite while taeir aecigabors' crops. 
fail almost completely, Scott Martin of Pexin, indiene, for 


example, not only secured 248 cretes of strankerries per acre . 
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in 1936 while his fellow-growers were averaging 41 crates, but 
alse obtained @ much higher percentage of top-grade fruits. An 


Ohie potato irrigator averaged 345 bushels -er acre with 290 
bushels being large, as contrasted to his neighbors 200 bushels 


average with 160 a 


B. LABOR cROPs: 
Expenditures for supplemental irrigetion, however, result 


in tue. positive adventage of larger bervests as well a® the nega- 


tive benefit of drougit insurance, The extent of the increase 
varies with tse crop, the’ thoroughness of irrigation, the general 
eultivetional practices. Some tines the increase is so great as to 
make the per wait cost of the irrigated produce Snont! 1ashid ont 


with that ef the non-irrigated, thus in effeet cenceling ott the 
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A ropa examples satenned tien nationwide yeporte of humid 
region irrigation experiences will illustrate the general state- 
nents above. The peracre yield of an Ohio orchard wee 360 bushels 


on irrigated plots end 290 on wmitrigeted, the cost being $.43 


‘per bushel of irrigeted fruit and §.3@ per busiel of non-irrigated. 


Beans, grown in ‘the humid sections of Oregon, everages 10.32 totis 


“per acre unirrigated and 15.23 tone per acre irrigated. &n Towa 
- experiment showed that irvigeted tomato production is 67.4 pervcent 
“greater tlian non-irrigeted, Robey's investigatious in Michigan 


revealed that porous-hose irrigation increased erop yields from 


fed eter 1 gitgerers etem 3 
ah sabtent ohary~quk Mick 2 99 ¢ aidan 4 8 

OCS siie oxys te. Mand AE Saetenn sone esa ots 
- pdodeud 008 arodagiem ete od = 


| sss Gorse mcr 


| “dees ; sree yottagien tata a comm thang 
mayen ait sa Sie aa ataaweas oped 20 out nave. ‘ord. 0 
ee2er24i ait Lo Jnshxe anit ,oonrwant Sogo te 2 oud ovis 


Siecneting: 4 aud eubdupiecth 0 anactdyrortdss oni ro ont sit be delasv 
ot 48 deaty 08 al oguetsat oct gauiienc’d "einen aanaaaeleis 
Lavitacbi Jecsle souborg bedaghwxt Baye d#ea Slaw t9q ont oom 
ond duo gaticomas doette al avud .oodegbril-ana est te dans able 
mbiaud Yo asxoqen ebiwenodtan aoxd betpelon*aaiguite we A: 
adectamd O08 wow frauen 6180 ne 20 Siete orgasneg Se .uveds adnon 
Rash geued Jeod et ybeveytriine mo Oc hue utoly betapeel no 
bebsgirti-uon to Lesiaed.toq 80.9 bas tld set egirtt Yo dedi esq 
ave? Sif seayarems yroget) le axotteea blend ent Gh meen ,aened 
avol cA .sodeylted oye teq anod (Saal bee betagitites otos 19q 
tia clio A.T@ si aoktosberg otaaot betogival tacd bewarts Seem bredae 
nophiowt al auciiephtaownd eho? sbatayrrelnon aude tadaory 
aor? udlety qow teaseronl nobtegirtt sxed-euowwe fait oukeever 


ce 
§0 to 200 per cent. The following teble summarizes the results 


of twenty-five yeers of supplemental irrigation in a humid section 


of Oregons 


AVE. 1 rer sere 
Trial irrigation Hot , Gain | Gain per 
Crop. | period | (inches) [Irrigated | Irrigated per acre | acre in, 
Alfalfa... 10.59 3.62 | §,83 | Beth } Osea 
Red Clove 8.15 |  AelT 6.25 i. 4208 «26 
BLSELRG. cee B44 ; 1.92 : AsO 2.09 25 
GrOESecces 11.20 3433 $13 1,80 ol6 
BONG s sees 2035 40432 | L5en3 ee Fl . 1.47 
Corniseces 5,80 6647 | 8.93 246 o4Z 
Relesessee Aese . } 10,61 | 13695 § 3624 77 
Boets.cess 4.50 { 10.98 15,61 4.63 1.03 
Pibre Plox}1927-32 4290 | 1.68 r 2436 i 08 oL7 
Se sae TE: ene ‘sip van 
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Supplemental irrigetion acts positively act oniy in enlarging 
crop yield but also in producing better quelity crops. In tae 
Oto orchard cited above, irrigated apples were worth {.6) per bushel 
and wniirrigated 7.51. in tae humid section of Veshington, the eve 
ertige weight of cabbage heads from irrigated patches wee 5.6 lbe., 
from wairrigated ~- 3.5 lbs, Various potato growers in Michigen 


end Wisconsin Have found thet tueir production of number one has 
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ld - 
more then doubled, while number two yield has remained stationary 
anc number three hag diminished. Such examples could be multi- 
plied indefinitely but those serve to make tue point, 


D. WORE CROPS PER SEASON 
As well as fostering larger and better crops, supplemental 

irrigation also tends to produce more crops per season. One 
irrigator, for example, was able to have cabbage, spinach end 
lettuce from one planting; spinach, peppers and cauliflower from 
a second, A bulletin issued by the New Jersey experiment station 
reveals thet 184 non~irrigating commercial vegetable growers 
average 1.5 crops per year on their entire screege as contrasted 


with irrigeting growers who average 1,9 crops per year. 


Besides the various benefits elready mentioned, supplemental 
irrigetion accomplishes other things. By providing plentiful seil 
moleture, it accelerates certein helpful chemical and becterial 
activities within the soil, It softens clods and dissolves plant 
foods, thus checking unproductive “eaking". According to ¥, L. 
Powers of Oregon State Agricultural College, “liumid-aree irriga- 
tion is an aid to deep or early plowing, intensive cropping, and 
enables the operator to prepare the land for planting at any time," 

There are several additional benefits associated with the 


"spray" irrigation technique. The spread of crop pests and diseases 
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temperature fells as much as five degrees below freezing. 
Those orap-inproving coatribations of supsingeatel irriga= 


tion, hovever, are-® goveting fotiengt geen for ite Lutercet 
to REG. “Being sovd ‘that “Juet sncther ewltive tiene Kil", the 
pruetioe "Hot ouly adds te fern ovispetity ~. ana comeeqdent 


enility te pay for ousrent ~-. bot sles directly lucreseed Lead 
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dl ilk ra contributions of pepiauenias irrige- 
tion, however, are & Sovewnat indirect reason for its interest 
to REA. Being moré than “just enother cultivational skill", the 
‘practice not only adds to fern prosperity -- and consequent 
ability to pay for current -- but also directly increases load 
"by demanding considerable energy for ite own operetion, Citation 
has elready been aede of R, EZ, Horton who suggests -- probably 
conservatively -—— that supplemental irrigetion might well re- 
‘quire 16,000,000 horsepower of electricity per season, © 

Such # consumption as thet suggested would be far exceeded 
‘if it were poszible or profitable to power with electrical energy 
ell the humid-sree irrigation tmits which may some day be installed. 
There are a few cases, however, where gravity can be utilized and 
many, where gasoline engines are less expensive. Those Lurrhented 
plots which ae have electric pumping consune ‘. eceeiatealice heavy 
enount of current canal being about 185 kwh per | 
acre Per Season. fs , ve a | 
, Electricity as the | energy for eupplonental irrigetion, enn 
will be the cubject of this chapter. There will be sections devoted 
to electrical power's aaventeges over gasoline, the likely comma 


for notors ane | current, ‘the characteristics 4 Hastern Arrigetion 
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AGA 
as load for REA projects, Left to a later chapter, however, 
will be ‘a proposed program by Which REA might take advantage 
of this’ potential load, 
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i . . HAROTRLOLTY Vs. SASOUINE 

“Aithowgh « electrie motors for supplenental irrigation 
pumping Send to cost nore thon pasolcee engines, electricity 
at soderste rates is Aikely vo heve various Besets which out 
weigh thet initiel disadvantage. therefore, to understend the 
relative nerit of the two energies ~- and consequently the ser~- 
vice or disservice bee REA would be Going farmers end itself 
by ~pushing® hunié-erea Arrigation ~~ At is menessery to anelyze, 
aise other fectors besides initial expense, Among those "other 
factors" aret extra—irrigation uses for the motor, opereting 


charges, and cont of meintenence. — 


1, INITIAL EXPENSE, which we analyse as the firet factor, 
has already been termed higher for electric installations than 
for gas engines, This higher firet cost springs from the necessity 
of stringing special lines to irrigetion fields as well ag from 
a differential in the price of motors, 

2, Motor Cogts. Within the “up-to-five-Horsepower" range, 

whieh satisfies the horsepower requirements of most Eastern irri- 
gation installations, electric motors are considerably more ex- 


pensive than gesoline engines. In new models, the former cost 


o~ LA om 

about 15 per cent more then the latter, with $75 and $66 re-~ 
spectively being likely prices for three horsepower wiites, 
Another significant consideration is the ease and cheapness with 
which one Gen acquire rebuilt and second hend sutomobile motors -—- 
desirable despite their over-heavy power cupacities, As a note 
of general information it might be added that within tue above- 
five-horsepower renge -~- where energy consumption is too heavy 
for most REA facilities -- this coset differential tends to dis~ 
appear and on new. motors of higher horsepowers even to ,o the 
Other Ways. o° . 

be Wiring Costs. The special wiring which electric pump- 
ing irrigation may require is another reason why initial expendi- 
tures tend to be iess for gasoline installations. 0. BE, Robey 
points out, for example, tuat "very often it is necessary to con~ 
struct a power line some distence from the buildings to the source 
of water supply." Virgil Overholt, en Ghio authority, Liats as a 
deterrent to more electrified ineteliatione the fact taat "where 
porteble irrigation is used the equipment must be changed from 
field eccording to the rotetions," In the case of wmusually large 
plots requiring Bigher aorsepowers than single-phase lines cen 
sefely carry, there would be the additional necessity of substituting 


three-phase coustruction,. 
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| 2. EXTRA IRRIGATION ‘USES for either é gesoline or elec- 
trie motor are many. One of tine accets counteracting elec~ | 
trisity’s higher initial cost, however, is the Letter's pro~ 
beable edaptibility te elightly more fuetions and its somewhat 
greater efficiency, in choosing & motor for tyrigetion, tuere- 
fore, a } Sarmer should place considersble weight on how many 
other uses -—- such a8 ‘threshing, insect spraying and i phuubing 
ayaton pumping — whl) be given et new machinexy 

This ner uses" engle of dover selection is iadeahatty 

significant to ABA. It means josey eippenen te. beri gn tien 
besides being. a Loed—butléer ane ineoue-producer, is also directly 
related so vartiid Lines of present utilisation efforts. It may 
be possible, for exepehe, to sell a project member on plumbing 
end irrigation as inter-reLeted benefits Radete one expenditure 
even though he wight “balk” at accepting Waihi ab ei inde- 
pendent electricel use. rib gee ” & career whe already has ont 
clectric deter for plumbing, feed grinding, ete. -- “ra gasoline 
engine, for that matter -— should reeds midersyend the wisdom 
of spending enough more te use the same motor ty watering his 


Crophe 


3, OPERATING COSTS, representing another asset for an elec- 
trie installation, are usually higher for gasoline engines. te 


“dele a satan | a neds 20% Sanu Dantes cate aie , Ks Cane. 
wbela: qubesaretinan, were ott an eo oe eee ou: 
met Arete and at etovewod: qos! Lanta rosa heli iycrl 
Sethwanse add has: aaaddout extn vidaiyita a wlth | 


~sranis as liad 10? “090m 3 guticedio ul Nes Eobite! sataors | 
tun ‘rou ie ‘Higiow elderebianed woaly piawete Tomset e yore? : 
see: Gra anbyeraa ddeant antilaorie as Rog apa “Kedoo 
“eroaistonla wan aid wevta od Li de a giiheaise me 
tsioe, a ai aoldosien sim to algus "aon rents o" tat 
aeibt nig tet Leguanoiqurs’ Sede anges $1 oat at ‘sat Fema 
wider be eke ad yisouberyswans ak: Leia seiLiudoboot ® paisd usbiaed 
yaa #2° ssdusctte notseatitia ts8e1, To went auoluav of, botater 
ae “ao *raditom doajorg s. ‘files ox} cocaine ‘mot yold2azeg ad. 
euitiomeqse ono mort ad Mieniad Serator~sodst as Gihien brik pres 
aebnt tis aa gaidos ig gubtqesas #8 “dled® jifgia ad. dgicat fave 
ie aad Sunes orn app 3 einiataod aay ledintosis 4 nabs . 


etikionag 2% = «ose cept biins host. vac ‘o% soto obntaois 
“BObale: ant senidedinioal yitbost Elves » mene redo tat tet ‘enolase 
est ere al “todte: ohiga er OUe és o0m ater yalbeage te 


22079 


-eolo & tot Seses tongena gait neae'dot Teed . SEEPARLO e 


toatzes dations, 262 tetpid Vile eae sb Idalladank clad 


~i6— 
hutkebttles ans nearly waninous in believing that electric 
sotors deliver nore water per gouaue thon” ass do internal 
combustion apparatuses, Though fuel charges -- electric cur- 
rent by kwh and gasoline by the gellon -- ere sonetines higher 
per horsepower-hour on an electrified instelietion than on a 
gas~powered one, thic better water-delivery efficiency of the 
electric motor nearly elways results in the per-ecre-inch cost 
of Sea + being less than edislizs, Discussed briefly be- 
low are these tuo matters — efficiency and rates -- which de- 
termine operating expenses, 

a. Efficiency...The electric. motor's water-delivery 
superiority over @ gas engine of equel strength hes severel. 
vases.“ Most important, 1 will maintedn tue high, constent 
speed which most pumps oT for optimum pager anats we Secondly, 
ite size is usupligt better adapted to tne Pamp « and required water 
wie then the gas engine hich often has euch excessive horse- 
pover thet fuel curidanp tio is extra heavy and coordination with 
tae pump is peor. Thirdly, the electric motor denends much Leas 
atterdance and is considerably nore dependebie then the internal 
combustion apparates, 

‘by Fuel Charges. Until the price of electricity exceeds 
Zoe er. dere electric puaping is. likely tobe less expensive 


* pe eg — & mit for applying the same time condi~ 
tions to motors of varying type and varying power. Thus 5- 
horsepower-hours might mean 4 5-horsepower motor rua for one 
hour, a l-horsepower motor run for five hours, etc. 
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“a> 
than gasoline, Because any "high-rete" utilities heave dis- 
_ Fegarded that fact, “internal combustion” pumping ie prevalent 
in weny of the humid region's most irrigatdle sections. Secause 
REA cooperatives end other "low-rate" companies cen beed that 
sane fagt, they have the opportunity of developing en excellent 
load simply by doing their consumers a great favor, Perhaps « 
table prepared by 0, 5, Robey shows better than anything else. 
_ the reletion between charges for gallons of gesoline end kilowatt~ 


hours of electricity? . 


, “Gas Engine an Electric Kotor 
(Price Per Gallon) | ; is ce Per kwh) 


Steet ' . w Li | } we 


30 =~ pert 029 
20 ery ge 2 eer 

' $04 323-1 634 | (657 
60 onl 240 203 
10 32 048 «79 
80 Pe) 054, 091 
90°" o41 *61 11,02 
100 45 | 268 | 1,13 
"125% aot | e893 P1422 
150 +08 i beQz 1,69 
et, oe 80° 11,20 | 2,00 
200 90 | 1435 | 2.26 


YV Table is based on  aaewianiie of sn Sen ehiieial plot -~ as illus- 
trated in detail on paye 32 -~ operating under nortiel conditions, 

_ Pumping costs mey be considerably different on a plot smeiler or 
""Terper than thé average ranges the seme holds true for en instells- 
tion with a power unit too large for bhe PURPs, 292i paent out of 

adjustment, or en uneulteble pump. 
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4o MAINTENANCE COSTS represent @ tinor fector in analyzing tue 
relative desirability of ges enyines and clectric motors in supple- 
mental irrigation, Seitaer is likely to. breek down completely and 
both cost little to fix, Gas engines ere somewhat iess durable 
but most farmers con do their ovm repair work and thus avoid the 
occasional cash outlays that cowe when electrical apparetus needs 
doctarings aL taiage considered, this fector neither lessens or 
hetuhtens the preferred rating given electric motors because of 


their Lower r operating costs and widespread extrenirrigetion uses, 


If low-rate electricity is deemed to have certain advantages 

over gasoline as power for supplementel crop watering, the logical 
next interesta of both the prospective irrigator and REA are what . 
size motor will be required and how much current will be consumed, 
Those intereats can only be satlefied by cousidering determining 
factors as the else end location of the plot to be irrigated, 
tue frequency and rapidity with which water will probebly be applied, 
and the particular method of water distribution (permanent overhead, 
porous hose, etc.) dewanded by the terrain, climate and crop. 
Though the variability and complex inter-relatious of tue above 
fectors tend to give different anawers oa every installation, a 
nortal irrigation wit in ea REA project area is likely to. have 
approximately « j-horsepower motor and 2 500 cwh per-seasou 
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eenwmation« . Perhaps estimates for any specific underteking rill 
be suggested by the following discussion of how plet location, — 
irrigation frequency, ete. —- as expressed in terms of necessary 
gallons ver minute, total feet of head, ete. ~~ do decide motor: . 
horsepowers and kwh conswaption. 


= MOTOR HORSEFORER sould very directiy with f plies per wiulete 
and feet | of head, “A one-scre gerden not more than 100 yerds rete 
the water supply, to Alustrete, might be powered. very satisfactorily 
hth one "horsepower. For a six-ecre plot about 400 yards from water, 
however, an irrigetor would probebly want five horseponer - -— con 
sidered . sone as the Limit cefely eavetes on "REA single-phase 
conetruetion. To understand what water ‘to eet for what installation, 
tnerefore, it ig necessary ‘to analyse how lot ph pee and other actters 
underlie gellone per minute (aru) noes and how / @lstence-fromwater 
and other caters deteruine total feet of heed. In going through | 
this enclysis 6 poo ae mignt well, ph in ning, for the BEKE of | 
knowing ome general oP and rd range of supplemental irrigation, 
thet the typlesl insteliation requires « & flor of about Us echlons 
per alnute a and. a ‘head of pe 90 fect. ti 

ba rey Gallons Ber Minute. Distribution ne thod and tine elke 
nent for -Anrigetion are the veriebles, bentaes plet size, which de~ 


termine | necessery pumping speed. i the first place, overhend aprey,, 


revolving sorinkler and other Lortek bien ayatens which are ootnaiiek 
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- 20.4'~ 
with weter neturally require less gallons per minute to do a — 
given job ins given tine than do systeme, like furrow and flood, 
which are chaéracteriued by considereble waste. Secondly, it ie 
evident thet an irrigetor who wants ‘to cover an acre with an inch 
of weter in three hours will have to pump fester then one who is 
content to do the satiée thing in six hours, Finally, it is aleo 
plein thet irrigetion of a five-aere plot in a given number of. 
hours will require more rapid pumping than would the watering of 
a two-acre plot in identical time, 

’ $8 primary determinant of GPM for the individual grower with 
limited irrigation area, the time ellotment for supplemental 
watering seems to deserve additional explanation, Im making their 
deeision on this factor, most successful irrigators plen to give 
thietr ‘plot eee’ ebaglete tnctindapth application about every ten days. 
Many of them with Large installations do not do this, however, through 
a system which finishes the entire job in a few hours, Instead they 
have motore and pumpe with only enotigh capacity to give complete 
sreal coverage on a section-per-day-rotetion basis, According to 
a GoRewsk. Bulletin, thie "piecemeal" system brings the farmer several 
economiest low inetellation cost, non-idle equipment, Lower-priced 
energy, ete. For a REA cooperative or other utility supplying the power, 
the system also has advantages? it weans & steady load; it means 
more ingtelletions can be powered by motors used safely with single- 


phase construction, 
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-\. Considering time allotment and the two other factors ae 
determinants, it is possible to estimate the gallons—per—minute 
thet may need pumping on vericus sized plots which REA project 
members would be likely to irrigate. Some probable GPM require- 
nents for fields of representative acreages are indicated in the 
following list, together with the tine arrangement of actual. 
watering within each ten-day irrigetion cycle: one-half acre, 
one-seven hour application ~- 35 GPM; three acres, three seven~ 
hour applications -- 70 GPM; seven acres, four six-hour appli~ | 
cations — 140 GPM; ten acres, five six-hour applications «« 
165 GP, As expleined in tae next few pages, those gallon- 
per-minute requirements may be translated into probable horse- 
powers and potential load ——- a typical. head of 70 feet is assumed 
for the translation here —- to give a list of figures which should 
interest REAs half~acre with 35 GP -—~ b-horsepower motor and 61 
kwh per season; three~ecres with 70 Gr —~ 2¢-horsepower and 
420 kwhy seven acres with 140 GPK ~— 4-horsepower and 850 kwhj 
ten-acres with 165 GPK ~~ 5-norsepower and 1,190 kwh. The esti- 
mates are not extended upwards beyond ten acres, incidentally, 
because Ordinary REA construction could not safely serve the 
facilities which are required for larger inuetaliations, 

b. Feet of Head. As noted in introducing this seetion, 

the amount of gravity and friction resistance to pumping is the. 
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~ 2a = 
other factor -- besides gellous per minute -- which determines 
tue necessary capacity of irrigation motors. This resistance, 

or "head" as it is technically termedy is based on four vari- 
ablest vertical Gistence from water level to pump, vertical 
Sistance from pump to highest point in field, friction loss in 
pipe ding, conveying water from source to. distribution syaten, 
pressure required for optimum operation of the particular dis- 
tribution system, The greater the sum to whica those variables 
add ~~ and in this is their significance to, the prospective irri~ 
gator and to REA ~~ the larger the motor tuat will be needed end 
the more numerous the «ilowatt-hours that will be consumed, 

_. The firet two influences, verticel dietances from water to 
pump anc from pump to field, need little explanation, Lvery foot 
thet water for irrigetion must be elevated seans, in tue languege 
of hydrodynamics, another head-foot of resistance to pumping. 
Because of that one-to-one relationship, “vertical-distance" 
characteristics of plot location and terrain have perhaps more 
weight than any other oue influence in determining whetaer horse- 
power capacity anc kwh consumption for # given plot will be rela- 
tively smell or large. a aes : 

Pipe-Line frigtion, tae third variable influencing totel nead, 
depends on the relationship between three factors, Firatly, 


gailon-per~minute flow -- determined by the considerations explained 
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in the last subsection effects pipe-resistance directly, an in- 
crease in GP rate causing an increased friction locs end vice 
versa. Secondly, pipe length -- decided by en irrigetion plot's 
distance from the water supply -~ also has a direct effect upon 
conveyor=line resistence, a long pipe involving more friction 
Loss than @ short, Finally, an inverse influence diameter meaning - 
less resistance end vice versa. Because this last factor is com 
pletely a matter of an irrigator's own decision, the pipe line 
resistance variable can be controlled to keep totel head et the 
most desirable minimum, as indicated in the following estimated 
diameters for several plots likely to be typical of REA instelle- 
tions: one-half acre, three hundred feet from water -- 13" pipe 
to carry 35 GPa ei. th 35 foot friction loss; three acres, five 
hundred feet fron water -<- 2" pipe to carry 70 GPW with 55 foot 
friction loss} seven acres, seven hundred feet from water — 3" 
pipe to carry 140 GPM with 40 foot frietion logs; ten scres, 
twelve hundred feet from water -= 35" pipe to cerry 165 GPM with 
44 foot friction loss, 

Besides pipe-line resistence and vertical lift es determi- 
nents of total head, there is -- as mentioned previously -~ te: 
operating’ pressure required for the particular distributioa system. 


This pressure varies from an equivalent of fifty head-feet for 
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appt hen a bu rg al. Sorenty tte haad-f eet Ser porous 
hose and fifteen for perforated pipe, to nothing at all ha the 
purtese aethods. The selection of a sxtten -- end consequent 
"ai stribution’ head -- + depends on what method : is best adapted 
to oe terrain, crops , plot ane ete. 

| Through proper consideration of the four variables described, 
Lt is possible to make > estinates of Ltkely head end — dixectiy 
significant for RA ~~ of resulting Likely aoter horseporer and 
current ae 2 Suen, a one-helf pares "three-hundred-fect-from- 
water" plot with the revolving sprinkler systen dah an "above— 
water" elevation of ‘twenty-five fect mignt have 110 head-feet re- 
sistance to pumping. Translated Anto motor requiresente & and 
probable load (or course & reasonable GPM tion hes to be , eecuned 
to do this here aaa Later) such a head gat mean & motor of 
2-norseporer and an epee ge consumption of 125 Lees The following 
list gummaviaes dintiar bhai hen Rice enna other representa~ 
tive installations: three acres, five huidred feet from water, 
forty feet above water, porous hose -- 120 feet, 4-horsepower, 
740 kwhj seven acres, seven hundred feet from water, fifteen feet 
above water, perforated pipe -~ 85 feet, 43 horsepower, 955 kwhy 
ten acres, twelve hundred feet from water, twenty feet above 


water, furrow ~- 67 feet, 5-horsepower, 1,050 kwh. 
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the two factors that determine Raxaapener: of: maiarn Lixely te 


“be used on REA dines, it’ aor ‘reiiaine te show the dinter-reletion- 
“aie between the tro. influences, . ‘A table prepared by 06 B. «: 
Robey reveals taese inter-workings better then could a reat of 
words and indicates’ just how great @ Senden the cooperative 
lines might have to carry vader e variety of irrigation omidi- 
tidas. In studying this table. tno things might weil be sept 

in ginds (1) aay situation calling for wore than Hw hordes i0| 
power should be elidinated from consideration a8 conaiale load 
on REA single-phase constructions (2) Because motor cepacity is” 
directly related to pump éize, it ie assumed aere and in earlier 
estimates tat the pump és well as the woter is to be corectly 
adapted —- as explained in a later chapter -- to the nt 


conditions of a particular ‘iuetallation, 
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>) ®e KW CONCUMPTION on supplementel irrigation ingtelietions ia 
another subject, like required motor capacities, which ho.de con- 
siderable significance vor both the uumid-reglen grower and REA. 
Tne everage plot of, pomewoat ices tian three acres, for example, .. 
will use approximately tae following: 20 kwh per acre~inchy 


» 55 kwh for each complete application -- likely to be secomplisned . 


at Least, once every, sen: deyay. 186 kwh per acre per seagon, 497 kwh 
for the entire plot per sore per season, Hituout snowing rounbly 
bow, much electricity, will be used in watering plots of various sizes 


and locations, the prospective irrigator cennot estimate tae financial 


ue 


atnesseacenseace|EE| F 


hie 


_ at dnsebeactntast colt sybesi Latasaossse nel " LD aki 


~no9 abiod doldw nate tobese LOS OR ennai ‘eat iene: eaidons 

AGA Das tewoty nelyei~bhat esa¢ Mod tol eomssl Tingle efdwrebte 

eeiquicne 101 ,aeips cots Gand aeei Jsawemes to dolq egutsva onl? 
oni-ome teq awl OS tyelwolfol ade Yaad aii dnerng gs ean Lobe | 
bontilgucvss ei oF yledil ~~ sittnattenh avolquoo igae tol diva te a ) 
See TRA (aoases 13ey stds Taq dw aa <ayab fot yieve oone deael ga | | 
yiswot griwoni duode it bshined sine ates xos dela piitao aet 203 
@eulea exoiuey to adody galistew of bean “a ibe hbidtanete Hoa wosl 


isivasnit sc? ssanites tonnes 10d ag dort evitosqaory add ,zuoltssol bas 


» 27 < 
feasibility of his tentative widerteaking and REA's Utilization 
Division cannot estimate the probable increese in cooperative 
load from a campaign to sell" Eastern irrigation. 

Dealt with in tae following peragraphe, consequent lye. ere the 
vaclous factors determining tue amount of current used in irrigating 
humidearea.crops. Leaving till later ¢ discussion of increases 
in project loads, tue ensuing aaterial will emphasize tue individuel 
aspect, of irrigation consumption... Among the featured topics will _ 
be tue deciding influence of bead, eyuipment and otuer factors upon 
kilowatt-hours per acre-inch end of plot sine, climatic conditions| 
end other things upon total usage per season. 

a, Sonsumption Per-Acre Inch, Kwh needed for pumping & _ 
given amount of water ~- let us say the 27,154 gellous comprising 
en acre-inch -- is somewhat different for every installation, Such 
variation springs from the plot-to-plot differences in beale determi- 
nets of power consumption. These determinants -—- es with sotor re- 
quirements —- are the acreage, location, terrain end soil of the 
irrigeted land, ‘Sorking through two immediately. deciding factors -- _ 
feet of head against woich irrigation must ve accomplished and | 
efficiency of equipment with which irrigetion must be acgompii suet, _ 
tue physical charecteristics mentioned settle whetner per acre-inch 
pumping costs for eny particular instelletion are prohibitive, 
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a 
not CeeeRe’ ‘distances from water and on tha dui stelaie syeten 
requires by ‘terrain, ye tat "Tertoenes pusping ‘cons uap tion more 
then ‘any ‘other GAs The ereales ‘the adverse head, “the harder 
& motor” ak work to deliver a given emowt of water ead the 
more marron ta tf, Seneeres <: an average, relationship being one 


ttcnour x for sack ‘aS £euly of head againet which ah acre- 
inca..wust.be.lifted....tecsuse.of. that divest headnceh.. connections... 


operation $f level, aeirto-weter plots would Auyolys less coopers 
tive load but more ‘individual profit “then relly fer-fromwater Dat 
installetioas . vin "4 
Eg quipment efficiency, variations in which cause the lifting 
ccmaabtidica el Aaisneh ebuashantipvkahe-teae-tie-ks’ beek-pee-tnde~ 
AVETEES, ig. the other influence upon the per. acre-inch power, con~ 
wumptien, e migeies irritate stiong. the Becondary determi. 
mente of the efftetoncy are severe] mutters, over, which, tae grover 
himpelf ean exereize coneliereble controls the coordination. of pump 
Destro Peigasurtinn ta. seetienm Fe aaeetion 
tip, anjor deverainente ere. 62, i tog besdcfeetr- | te airetsni ater " 
coteristics of irrigetion instellations.. Because plote with aif-.. 


ferent sharegters* Pitt. Genend trigeting plants | of ai iterent, deli- 
YET Petes tees PETS iat tat Meters cae ee, efficiencies: +" 
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skill will be very wilikely to get the sane amount of pumping 
power per <Llowatt-hour of current used, This relationenip 
betveon plant capacity eas expressed ‘in: tue horsepower of. the 
motor used, aud plant efficiency is iliustreted by tne follow 


ing tabiie:” 


(Amount of adver nad cousann es 2 one ici: pumping one. 
acre-inch of water) 


Horsepower of ‘Noter’ | ~~ “Rnount “Gi Bead [~ Plant Efficiency 
(Feet) = | _ (Per Cent) 
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= ie SHAN: Sa la The Fer Season. ‘Though ‘owh consumption 

per poreennh is hae Gapmon technical basis for measuring current 
usage for crop-water pomping, tas prospective irrigator or the 
utility mapages a be he Soopers tive. or private ~~ is probably 

more interested at tue beginning in how much nates" & complete 
Installation is dikely to take during the Pull irrigation SeaBOR. 
For ha | ie Ay plot daring a nosees sumer A J totel stn Ar a ko ae 
as already hes been said “= is Likely, to be about 500 icwh 5 but for 


some particular installation we. sone particular year, the 


In the table it is assumed that motors and pumps are perfectly 
‘adapted ‘to ond ‘another ‘and in perfect rumming condition. 
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figures | mey be pe epee, I from 10 to 1,200, staph ty rain~ 
fall conditions, ana “tape of "erep are nto the nore Amportant 
fectors deteraining how ueny ; eere~inch applications must be 
‘inte end, henee, hon ‘much the totel ‘consuaption cigures will bes 
‘Most ‘of ‘the fectors ‘influencing seasons ‘usage are Bo ob- 
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‘euben ba as bo need little explenstion. “It id self-evident, for 
eumple, tat water Peguirenente a - hence ‘current consumption ae 
pone directly related to plot size, that & careful rrigetor 1 will. 
waxes less vater - —— - hence less kolovett-houre = ‘than one who 
e-rped Peres wave a Neled*. that sone ‘distribution arate of the 
surface ¥ variety “require nore ws water -- ‘heave nore "juice? - -— en 
worl economical systens Like ‘the overhead eprindler. = nt ‘hawt 
as | plain taet more current nil be used in watering « crops whieh 
poner auch eter then those witea require Little, in irrigating 
‘erzeine wi with nig run-off then taose witcn have ‘glow drainage, 

in satiafying soils without good cubetretus aan those wai.en oy 
have an impervious leyer ‘eadexnenth. . | 7: 
Pe he factor with greatest weignt 1 4s, of eouree the anount 

of rain that falis end its ‘distribution, Ia & norwel umid=rexon 
‘sumer & about nine pine vere: eneliediiann per season are seaneds one 
py ten dngie During a drought year, however, this number may 
be doubled and during a "bumper-crop" year, halved. Experiences 
best teaches the irrigator in a particular locale how moist to 


keep his ground and, consequently, how often to turn on the 
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"juice" for his irrigation system, ‘Thie "how-much-water" 


\ et Miong With ‘weoversd: ‘others ‘mpnidened in the ‘previvus™ 


perebrane, is sovenhet pore fully aiseussed in later cnapters. 
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tor example, the: best device Le ‘the ‘table below, waste gives. 
-Usely 2h usage for a aumber of: variously-dimensioned ingtable- 
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trate, reveals plainly now tae larger heads: require. the greater 
 Lecnpung then” and how larger plot sizes -- because of P aereage's 


determining influence on 'Bapipeest capacity -_ aean Ag¢e con- 
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1/ Figures given here are based on several necessary essumptions: everage 
conditions of reinfall terrain, soil, crop, etc.j correctly chosen pump 
and motor; proper lubrication and good stete of repair. See ebove dis~ 
cussion for the ways in which consumption is affected by circumstances 


different than those agssuued,. 
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Le TePebe —--—- Total. po nptalie Mm per season 

2. PebsPoSe ~- Consumption per acre) per.season 
Be EeCode Consumption for each complete application 
he Pebele oon, Consumption per aerewinch .« of | 


Go Eptedt ton “AS ‘Red Tou 
Vitel “as individual pumping consumption TF to"n prospeative irrigater 
or @ rural ‘thi gh-line* company, the feasibility of a promotional campaign 
for numdé-region, eropretering depends even. more “‘apoa anotaer Nicnhefor= 
irrigation® matter, Saal potential project, load. ‘from combined. individual. bi 


consumytions.. “though this varies from, section | ‘to section in. ‘agcordance 
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with egricultural. characteristics, almost everywhere itis. . 
stable end surprisingly heavy. By creating a warket for off- 
peek energy euc increasing mewber~incomes 60 much toat more 
could be spent om current for other purposes, supplemental 
irrigation woud improve the load of REA borrowers in thirty-three 
stetes. As explained hereefter, tae night and summer valleys in 
rural power distribution might be evened out end nation-wide 
kilovatt—nour consumption in ALA projects augmented eventually — 
by 60,500,000 kwh per a ARE." 


; "he cuantTy CHARACTERISTICS of eapplenentel irvigetion iad cu 
steadiness, "oft-peskness", end productivity -- are one major 
resson, then, for tne desirability of aséo-aetar pumping on | 
REA Lines. because water is depliod ‘ikeviy and application 
days very from insteLlation ‘to installation”, there are no 
costly fluetuetions in ‘consumption, Because all iertgation is 
‘hes in summer - and enacts can be déae ver? ‘advantageously during 
‘sleching ‘tine, pany ktlovatt-hours of otherwise wasted energy 
are consuaed. Secauss Watered @ropa ere See: and better, there 
y gs ~~ - instead of the almost too ported "greater ee 


& marked ineresse ‘in tars incoue. 


Direct raiping toed, io wliosanes is made for posaible consump- 

_ ‘thon dnereases resulting from irrigetors'’ enlarged incomes, 

2/ Differences in crops, terrain, soil, personal preference end 
ether influences ceuse this variation, Rainfall is not « factor 

A Since reference is to instellations in tue sane pro jeot. area. 

of Night isrigation is suggested by He E. Horton, See page 
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2» LARGE QUANTITY, snother common characteristic, of .erop- 


watering gonsumption, is the second mejor reason for the desira— 


bility of supplemental irrigation load. besides the already- 
mentioned usage-per-season estimates for a typical installation 
(490-500 kwh) end for potential totel REA installations... 
(60,500,000 icwia) 5 various other approximations -- based ulti- 
mately on material of such authorities as Horton, Robey and 

CoRsEeAe == 7 dahon ke, tne surprising possible segnituce of gnaual 
pumping | doads _pversia pepe average —- Ee awh, typicel 
POQ-member proienk = 22200. kehy, pateniiel increase in pragent 
humid-state REA usage — -—~ 14 per cent. . further evidence of heavy 
quantity, consumption 18 given by. various averages of potential 
irrigation load per pontat per member during pumping season —— 
Ph kwh, typicel project during pumping season, -- 16,500 keh, per 
menber for whole. year ~~ & wh, per. project for whole year, - 
6,500 kwh, Puch estimates are not intended, of course, as @ 
rosy picture of immediately obtainable load but as en indicetion 
of, wnat geverel yeers of well~plenned utilizetion effort aight 
eccouplisa, nity, gee ‘4 rth eas ete’ Li 

. Though these over-all figures suggest mt magnitude, 

more specific project or section estimates -- consumption for a 
satin graenization ometete, ateh ‘being considerably sional 
“Hot 


‘per-irrigator.~ 
me, July, August: eit ery. ere the’ Us ie" ‘months in 
most states. Southern section is exception. 
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than: the: national REA averages -- require consideration of 


numerous ioad-deciding variables, Among these factors are. 
six of the "individual-consumption" influences? rainfall, . 


‘terrain, soil, crops, season length and water availability. 


Among them, too, are a like number of indirect considerationss 


markets, income, attitudes, tenancy, irrigation, experience, 
‘and femilierity with electricity. Being componente of the 


total setting for crop watering, those influences deternine 


three besic matters: how meny members might irrigate, how 
“much water the irrigetors might apply, how much current might~ 
‘be used'in epplying the water. Perhaps the significance of 


tae various influences =~ discussed also in other parts of | 


tais study ~— can best be clarified sere by un anlysis of 


potential load in several projects and gections, | 


1 
By Project Analysis’ t To estimate potential irriga- 


tion consumption for any particuler REA’area, each determinant 


must be properly evaluated, Various factors would be "“high- 


‘Load influences", for exemple, when they were as follows: 


vainfeall-scenty, soils-light, crops-leafy, seasons-long, 


surface water~plentiful, warkets-Llarge and nearby, incoses- 


high, attitudes-forward-looking, farm tenancy-low, electrical | 


experience-considerable, “Low-load tendencies" would be exhibited 


V/ Membership or consumption figures given in tais subseetion ere 
from the March 1939 Operations report. 
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when opposite adjectives applied. Femilierity with irrigation 
prectices wight be classed ag another "high-load influence", 
were it ndét for the fact thet growers with gas engine instelle- 
tions sometimes Hesitate to replace them. A mixed force is 
exercised by terrain conditions; with ruggedness making for few 
irrigators but ‘high individusl’ ene While Levelhess 
doe’ the opposite. 

** (1) ‘Let's Look at Pemisylvente-17-Arustrong, 2 733- 
menber project just north of Pittsburgh to see how those numerous 
veriablee affect the potential irrigation load of « representa- 
tive Eastern borrower. There are various “high~loud"influencess 
Light soils, “yeneral-ferming" crops lixe table vegetables and 
verries, plentiful ponds and streams, good markets in nearby 
urben ereas and long numerous traversing highways, end tie large 
percentage of farms owned by their operators. Counterbealancing those 
tendencies, however, are several fectore! low everage ftacones 
(¢436 net cash per year), convervetive attitudes, lack of irrige- 
tion experience, and slowness in adopting electricity (present ” 
oulittiaittlion ver member ~— 45 icewh per month). A less definite’ 
one-way influence is given by ‘the other variablest a normal humid- 
region reinfall aud sumer requiring ebout nine supplementel—water 
applidations for optimum harvests, end rugged térrein which dis- 
courages: irrigation but makes individual consimption heavy. In 7 
combined force those ‘twelve factors: seen ‘to indieete & potential ~ 
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yearly irrigation losd of uoderate dimensions/s 150 irri- 
gators -~ 20 per cent of membership, 443 awn per irrigator, 
GL kwh per member, 60,450 kwh total. _ | 

| . (2) Comparison with that Bastera situation Ai 
supplied by Georgls-07-becoa, a representative Soutnern De uno 
rower with 984 members in southeastern Georgie, Tuere are 
only, three clear-cut, “high-load” factors’, long growing season, 
numerous rivers, and en average income surprisingly good tor 
that seetion ($814 net cash), Four influences, in contrast, 
work definitely toward « low conswmptions plentiful rainfall 
(26" in seven growing months), conservative attitudes, large _ 
amount of tenancy (60%) aud e decided lack of irrigation ex- 
perience. . The other factors and their affects vary as indi-. 
cated beret level terrain -~ large-scale instelletions but 
low consumption per-acre imcn; erodea, suncy soils -- not much 
leud fit for irrigation but nigh consumption on what is; cotton 
aud tobscco specialities with some truck --irrigation not needed 
for most crops; ao city markets but consicerable oigaway demand -- 
auuerous inetelletions for roadside produce. ina the situation 
indicated by taose variables, yearly irrigetion load would 
probably never averege sore than the followings 125 irrigetors -- 
15.per cent of membership, 370 «wh per irrigator, 47. cub per 
MERELY ys. (484250, kwh totel, ...... duis | 
In comparing irrigation loads of different projects, tae factors 
usually deserving most emphasis are: per cent of membership irri- 
geting, consumption per irrigator, consumption per member. The 
other considerations ~~ mumber of irrigators and total load -- 


are influenced strongly, of course, by differences in the member- 
ship sise of different borrowers. 
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\ coletived3) Better adapted te supplemental irrigation de- 
velopment then either the Penneyivania or Georgie borrowers, 
are warlous mid-western projects —~ of whicn Indiane-24-Cerroll 


is perbaps represetitetive. With 955 consumers in nortawestern 


ladiana, this organizetion's potentiel pumping load is influenced 


towards dergeness by nine of the, twelve pertinest factors: wm- 
even, rainfall, « terrain not rouga enough to discourage irriga— 
tion but rolling enouga to require considerable current, light 
soils, "generel-ferning" crope (com, vegetables, berries, pes- 
turege) plentiful surface neter, highwey enc city markets, lerge 
average incones (net cosh — $1,436), wide-eveke attitudes, and 
a low percentage of tenangy. The only definite “low-rate in- 
flusnee! seons to be i apparent slownese in giving electricity 
widespread utilisation (present monthly consumption ~~ 44 kwh). 
Seasons are of normal Aengta and @ few woubers, nave hed experience 
with gae-engine Apatallations which vom doubtless be replaced if 
puaping. rater Ww were mede attractive. “Considering that optimistic 
pleture, gett ennpal, ot cen be geptinated as follows: Ze) 
iprigators - -- BE) per cent of _nenbership, 490 keh per member y 
1. sien per. Axpagetor, 1144170 ben Dade 3 . é | 
Mad boceted in a less important ¢ group of nuald-regton 


papverig is Wasnington-25—Covlite, ratper representative of supple- 


mentel isvigation potenticlities in. the "Kest-cf~the-Cascades" ares, 
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- number of lumbering and other non-farm members, 
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ooo A relatively heavy load. is suggested for this 179-member 
sy borrower, by, the folloming factors’, scanty summer reintall 
., (twelve. or more applications per season would probably be 
_hecessary), sendy soils, crops of high water-consumption 
(alfalfa, kale, cabbage, etc.), numerous streams, progressive 


attitudes, owner pperetion, (tenancy ~- 14%), and familiarity 


with ixrigptign gPahemts, : Purely negative influence seems to 


' b@ exercised only by the’ low averege incomes (net eash — $691) 
and the lack of @leetrice] experience, The terrain is°s mix~ 

ture of eresk=bottom flats and little hills that is neither a 
great encouragement. or discouregexent to emell~seale erop- 

watering, Seasons are of normal length and the’ market — while 

| nothing outstanding —- is bolstered up by the nearness of Pértilend, 

- With such influencing variables ase those, potential load may 
approximate the following: 25 irrigetors — 14 cer cent of © 


l/ 


' qnembership~ , 475 °kwh per irrigator, 66 kwh per member, 11,875 


As indicated by Joad figures for 


those representative projects, some states are batter adapted to 


“‘gipplemental irrigation develognent than others, The consumption 
- ghatecteristics of eny section will depend, of course, upon tHe 


combined results of wits Seation in Individuel vrojeets, but there 


Saal percentage of irrigators is partly result of the Terre 
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are certain overall tendences which can be mentioned im paint- 
ing a°general picture. These tendencies ere based upon the ~ 
seme factora as ware ured in enalyzine project loed, In brief 
Previéxy, it cen be said that the order of soodness from the 
viewooint of irrigetion "selling" by REA is es follows: 
Mideweat, East, South and Northwest, 
oes QL) Iv the Midwest the potential losd from crop 
wetering ig high because nearly everyone of the twelve variables 
exercises some influence in that direction, There are frequent 
lone periods between rainfells, s terrain neither too flet nor 
too rough; light soils, and numerous sources from vhich weter 
ben be pumpads Ationg the indirect considerations are sueh things 
as progressive attitudes, generally high incomes, e lerge urben 
population, end tome degree of familiarity with electricity. 
With those influences in mind, the following estimates of poten- 
ti#l Load’do not seem unreasonable: 79,072 irrigetors — 22.7 ~ 
per cent of membership, 509 kwh per irrigator, 115 kwh per nbabery 
405296, 017 exh tote,  Hinitn eononmmalive Taeonss 
(2) "though the Best conteins fewer projects than the © 
Midwestern ‘sector, it has many states in which REA would do well 
to pronote’ sipplementel irrigation, tarkets ere very lerz6, num 
arous, aiid néar to the projects. ‘There is much truck growing for 
the latge wetropoliten arees and for roadwise stands, Some of the 
soils and terrains are not too'well edapted to artifictal ¢rop 
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watering but these ¢ vewWbadks ere not “serious. Potentisl punp- . 


ing load, "hi cfore,” might or as “feliows: “a 54b3 ierigators oe 
21.4. oar “cent of nenbersiip, 49h ver per Seekypter, , 107 wh er 
neaber, 5657 489 5 me manatee oe ne gina resem 
’ (3) fecaise incomes ere ‘tow, reinfell plentiful, siti- 
Cakes mepPpraiiies Metannmne ieee Tete bes tksly So take on 
supplemental ifrteithen'siowidaly ian gether sections, Because of 
the large numberof PERO y mioeencereces_ <sumo doac will be high | 
and is vorth going. ‘efter. 1160, “there ere euch. fevoreble. Aa 
fluences’ as the long Beason, ‘the’ ‘Qumerous ‘sections a ‘Vike 
Florida — nett - where: intensive t truck growing i is carried on : and the 
plentiqal veter avedlabl @ for pumping. Potential loads. (23,708 
irrigators "thee 16 per’ tent of momibarship, 434 ty per “_ 
72 Kew. 2h ‘aeaber} 14,642,320 lew ‘total, pt 
4) If the humid regione of the Northwest contained 
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more ‘projects, nie ‘section might’ ‘Tonk higher as e field for supa 072909 
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plementel nktering! thetGlornen’ by REA, The growing seasons are 
very ary oe ledge bios, ineresse Yields pemeenegel ys Tagenes 


ere: feirhy hich, there te considereble experience with ges egine™ ~~ 


ingtalla tions . ‘and ‘attitudes are “very forward ‘ooking. Totel 
potential ‘yearly 1 Lond is only 11,875 pkewh end ster hecause pany 

sonbars Bre. not, ferubrs: — the. ‘tongumption per aie is- only 
Ber 


wt » bub the thet figures are, “more reveelings 4,05 to, per 
irr tet the ee cooperators 6 Likely te install systeas. 
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Analyses Tebulated, In orcer thet fk gight have ideas 
of potential lesé.for vstadbnaaita states, éetinates heave been 


ade Lox the. o> 5 amaiana a Ae - meee > amt vo >a - 


ten, eae be fensibie. These are ‘besed) prinerdiy)" ore roterials: pr 


of CoReBads r" Robi.’ Staebuer er Hortons 


fl + - Total iabaig: num Average hrerege Likely loed 
kth eon- ber of keh. per kwh. per of typicel 
_ Seetion . = epeeotm st cacaals irrigetor member project (800 
4 - | members ) 
Lae ests | 5 65754609 11,443 W94, 107 84,800 
Del. neee 6754400 1,227 §50 206 164,800 
ingess . A7y850 iS 87 $50 124 99,200 
Md{wes 9 105,420 251 420 ND 63 4200 
&e Dadewwae , 210,450 366 S75 Dae 11.5 4600 
N. Y¥.(x) 431,775 909 475 7 56, 200 
1 Paeweses — 24050,730 3,982 $15 116 92, #00 
oO Ntaeeewe | 39,150 87 , 450 84 67,200 
» Warwowewe Ag PB5yGBh~ wm hg BBB me i ABD oe oe oe Dlr om ow ow Tg 2M... 
; a VeVaeees 86,26 e277 380 57 44,4800 
be Pa.-L7— | | a viet 
SEE _ uy » 4450 150 443 91 — 
2.The Soutnt Li, 642.5320 33,708 Ak, 72 57,500 
viliedans wh yO5O 2 y 500 , he ST 454500 
, Aes eee. tin io. ee Fe: ee a ee 
ip Fléssses 7354930 1,258 585 145 116,060 
Gaya dvee. _ ByB08,400 99775 390 73 58,400 
ae Lavtee'ss ha 975 926 a. 1,694 340 51 404800 
FT sae ES ee hs EE 2 nc: 2 ee 
— 3 Oreaee. Fs rs lb peed weer 4ylT6 poe 10 EEO O° SABO 
SoGsscde , Stbgl90 1498 7": oe 68 _ . $4400 
| Ponte gas a 28780 a , Tt 34 ing ; oy an 97 a 77 5600 


i : , 
> the full potential doad suggested, probably could not hips ness ised until 
all allotments of that date have reached energization. 
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Avarage 


_bikely num Average 


Total Likely load 
Lakes akwhceon+)oo) (ber vefe.) \ckthoperony vkwhiper.:).of typical 
Section stmption ‘Svrigaters irrigator momber project (800 
hy BR ip 4B, La y eeiiaehie — oe tak J tl. x. ‘Bhd members) 
bela .-67~ : ax CO. TALON s, BOG IGed. Yer hlais Amecee 
a * 465250 125 37 47 — 
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Tadegaves 79942 9000 . ee) $03 437 109,600 

losecsdes 5,998,200 ~ 9,330 “B40 142 113,600 
ae to op 4,238,300 "7,706 550 124 99 4200 

MIMMeseee, 3,591,300 7,630 220 105 84,000 
BMOcveesss 2,274,030" 4y 594, ~ WS 7h 59 9200 
abe Blew. by205,150 25305, 9 510... 62. .», $0,400 
“Weds (3 95697396 eT ee Se Ree " 141,600 
_Ohivepes +.  aS56 000 vy phO 485 528 cosh 104,800 
“SeDela)ee” 169,680" oO i: ene Fe 116,800 
ARC pH PaO PAG oo cog OT? 597 Fu roo AS Ds yh OO 
by ind—4- a A a a a 

Carroliy) 114,170 at ey ee Re — 
4ethe North . 

| eed 56 290,625. {oS x: AS: 1604.2 48,000 

gtveguate) 1O7pO80. iow we AIBers cox hOS bh 51,200 

"Wash. (2) 1224745 393 465 57 45,600 
b,Fash.-25-— 

Cowlitaity) 11,875 25 475 66 ae 
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“TF projects ware in "truck" reg 
be much higher. 


ons, potential irrigetion load would 


(x) No “cooperative” projects. Irrigation lead evaileble to N.Y.Gee and 


Electric Corporetion, the only borrowers. 
(y) Sea discussion above. 


\ (a) Includes only projects in humid portions of these states. 
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Despite. the many potential benefits from supplemental irri~ 
gation, however, it is only advisable — a8 was binted in tre . 
lest, chepter — when certein conditions, besides reinfell inede- 
quacy, are in evidence. The water supply should be sufficient 
to completely cover, the ixrigeted eereage about every ten days. 
Tue e941 end terrein should be well adapted to supplenentel water, 
Moreover, the ereps grow should be verieties which have proven 
successful under irrigation, ) | | 

_ Since the, presence or absence of these conditions veries_ 
from, feym,to, Ferm, the. decieion.ag te adyisability mgt be, nade. 
on en individual basis, If the decision is made correctly, the 
ineressed incone fron supplewentel irrigation in, e2aost, every 
season should more than cover charges for labor, operation and 
overhead, It should be noted, however, that this practice will 
not succeed even in the most ideal situstion, unless the irrin 
getor uses his instelletion wisely anc,complenents it, with. gen- 
erally sound cultivetional and business techniques. , 


“Whe first essential of advisable supplemental caiapoapule is” 
a plentifaj, reliable end conveniently located water supply. 
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Satisfactory supplemental irrigation requires « surprisingly 
heavy @mount of water, The everege irrigated plct should be 
blenketed with an inch-depth of weter about every ten deys during 
the hot part of the growihg season, “This seems thet there must be 


"< at leest 27,000 gellone of weter (en sere-inch) evelleble for each 
eere st each irrigetion or —— figuring nine irrigetions per sumer — 


about 243,000 gallons per acre per season, Most irrigation experts, 


however, say that these figures should be doubled, because of 
lossea in conveyence and distribution, to $4,000 gallons per irri- 
gabion and 486,000 gallons per season, | 

 “Reldability of water supply is en importent consideretion. 
The heaviest demends of a supplemental irrigation instelletion 
must be fulfilled during the driest vart of the summer. Streati 
end wall records should be carefully surveyed for height of flow 
in avy evells before any irrigetion investment is mede, This 


gurvey is especially necessary in Hestern Nebraske, South Dekote ~ 
“ahd! other states aléng the Western sage Of the humid’ gota, 


Location plays a part in determining « weter supply's sutte- 
bility for eupplementel irrigetion, Piping end ovmpine,nenessary — 
élemetits in conveying water from the lake, river, or other source © 


to irrigation plot -— are expenaive features, whose expense varies 


Airsetly with the-distanes and elevation to be covered, Generally 
speaking, a conveyor line of over 1,500 feet is financially unfeasible 
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unless gravity can-be ubiliseds: 

_° Ewen the quality of water available has some bearing on . 
the success of supplemental irrigations Swamps, bogs, and too | 
heavily concentrated sewage are not good scurces, Water from 
warm, particle-filled streans, however, .is exceptionally bene~ 
ficial because it hes some degrea of fertilizing, as well es 
irrigating, values — 


There are various water sources which can satisfy the 
requiremerite mentioned above, In general these cen be clasai~ » 
fied under the following heads: flowing streams, wells, still~ 
water, other sourcets 

The flowing streane are very satisfactory if they heve suf- 
ficient volume and co not go dry in mid-summer, They provide 
an inexpensive source which does not involve a hich verticel 
lift and aometimes even mekes possible gravity conveyanee. Springs, 
suall creeks, and large rivers ere included in the cetegory. 

Supplemental opi weter can be provided by wells of 
varying capacities, providing the depth does not necessitate too 
great expendi ture for Qe high-heed pump and high-power motor. Large 
capacity wells need be pumped only as applicetions to the lend ere 


necessary. Medium-cepacity wells have to be pumped 24 hours e dey 


during the trrigetion season, with vater + being stored in  Antervels: 
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between actual irrigations. Small-capacity wells cen be used 
if they ere pumped continuously during the spring and sumer, 
with storage being accomplished in sel] individual fara ponds, 
These sasll individuel fara ponds, of course, ere also e 
still-water source of irrigation water. ough but satisfactory. 
dams, according to drainage engineer T, 4, Staebuer can be conm 
structed in a week's time, using tractors aud the reguler ferm _ 
helps Such dens.are,usuelly placed in gulleys and narrow 
ravines where they.con store either spring run-off or the flow 
of small brooks, Incidentally ponds of thie nature represent a 
contribution to soil, conservation as well es supplemental irri- 
gation. The other still-veter resources are lakes and en oecasional 
water pit made by excavation below the water teble, ) 
Miscelleneous water supplies used for supplemental Sileation 
include city-water maine and ‘eity sewersgo. REA irrigators » n0re= 
over, might very well be able to integrete their irrigation system 
with their elbeady-installed house and bern plumbing systems. 


The second condition necessary before humid-aree irrigetion 
ds a soil and terrain well. adapted to supplemental 
water, Such is the case, according to a News Letter of the Iilinois 


orticultural Society, when the water-holding capacity is 
neither very high nor very low, tle lend is not hilly but does pro- 
vide dreinage, the substratum is relatively impervious end shout 
sixteen inches below the surface, 
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Bendy loams give excellent results wider irrigation as 
do most of the lighter soils, Fine-textured cleys and loams 


sometines take when supplementel water is applieds 


Hilly lend is undesirable from the farmer's viewpoint 
sinee it makes impossible certein inexpensive methods of irri- 
gation es well as meking more expensive those waich cen be used, 


‘The rough terrain develops « high head and consequently necesei~ 


‘tates bigger pumps, bigger motors, and more energy. A slow even 


slope, incidentally, is considered desireble, 
The impervious substratum ie ‘more essonticl to sowe methods 
then. others but means better recults no netter erty technique is 


“ve a ‘tf there is no euch stratum, ‘the water sinks below the root 


range before the plants neve hed & full L opportunsty hes abecvd ites 


Supplementsl irrigation is advisable only when applied to 
certeim crops, which are grow intensively and sre particularly 
susceptible to moisture wad tietings Truck crops -— especially 
spinach, radishes, tomatoes, bests ——- are in this category, es 
are verious small fruits, like strawberries, logen—berries, etc. 


Gitrus and orcherd fruits also respond well to irrigation, Potatoes 


and beans are cagh crops giving verticvlerly largs returns under 


proper supplemental water,  — 
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Irrigation has also been successfully applied im humid .. 
areas to pasture end’ field, crops — particularly corn end 
alfalfa, The investment and acreage involved are so large, 
hovever, that these crops ere rarely chosen by a grower for 
his first venture into supplemental watering. This is es 
pecially true in the fast where the decentralized nature of 
rural holdings makes thousend dollar cultivational expendi- 
tures ea decided rarity. 


Mest important of all fectore in determining the 
sdévisebility of supplenental irrigetion for any particuler 
grower, is the likelihood of the investments "paying out", In- 
creased yields which cost more than they bring in ere no boon 
te the fermer except as the net outgo is peyment for oe 
insurance. 

The likelihood of paying out depends on « complex of veri- 
ous fectors, The expense of irrigation — determined to some 
extent by the particular irrigetional method which can be em 
ployed — is an important congideretion, The nearness end 
steadiness of the demand is enother, as is the price level for 
the crop irrigated, The wisdom with which the irrigetor applies 
his water and markets his larger and better crops also helps 


decide success or feilure, Later on ve will cite sone statictics 
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intdevetion dicalt wi the woe Wy which tay’ iprigetien might 
bo necdmpliched, “Wedour siteutions Gall for furtous Lstettn~ 
tonal’ methods hint qaPicua attettajns tnd various inttelistion 
én Qoeraticd costs, “Rrere cat opwhes sevld be feasible, enother 
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* ""Then'e farner is determining the advisebility of supple 
“nental GpPigetion for his particular crop, one of the important 
Considerations should be the means by which thet irrigation might 
‘be aecompliched, “Vertous situetions call for various distnitu~ 
¢iona? hethod’s havihe various advantages end various instelletion 
“and Operation costs, Where one system would be feasible, another 
mi gat nots | Re! shits section, therefore 1p HE 2 will discuss. briefly 
the dieting chitin! aateesitiiiinahaahdaitees ef each method, 


| Buch & : discussion should be a re tae oF ‘mantdion 
of certain features ‘which are: comuon to. ell irrigation eystense | 
“These i features have to do. with the. trensforel of the water fron, ; 
ite source to, the point of distribution ‘among the plante. “hs 


aga, they involve pases, sober conveyor pipes ake / 


cogs’ rH TIPE OF. POMP ebsenticl to, satiafectory tratgntion de~ 
pends on the amount. of head which has to be overecne.s Gen orally 
speaking, eontrifugal mumps ere ‘preferable because of more regu 
lar flow, greater Peliability, and nore reasonable first Cort, 
Shera ‘there are high heads 26 be overcane the deep well turbine, 


should be used. The. amount of head depends on the follewing - 
fectorst— suction, vertical daft, friction lose. (varying with. 
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length and disneter of pipe), and necessery operating rressure 
(varying with the @istribubton sethoa), Wiehin’ e pump tyre, ” 
“a8 explained in Chapter TIT, the tise deponds upon the eren to 
“be irrigated, the rapidity with which irrtvetion is dedtred, 
the distritution method used. In other words tus netessary 
gelion per minute: cepecity 4s the measure to detemiine sis . 
“pimp size, The teble below was prepared by Robey to show ” 


necessary capacities under varying conditions: 


Rate of Application -- Hours 


hops Fopdoltla Lola le lot Lo i 


Gallons per minute 


‘Size of 
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\2y THE MOTIVE POWER for irrigation pumping mey be furnished 
by either a gescline or electrie moter, The horsepower required 
deperids on the necessary gellons: ver minute and the head which 
hes to be overcoines In other words, the selection of a satis- 
factory motor involves consideration of the same fectors as does 
selection of a satisfactory pump, Indeed, a correctly-chosen 
pump will not give ‘the desired results wmiless it is complemented 
by @ Correctly~chosen moter. — 


Be PIPING FROM RATER SOURCE to distribution plot is an ex 
pansive elonent in irrigation inotelletion, Metel pipe is | 
reconnended but occasionally heavy canvas hose can be used. (gag 
cause of frietion less, the size of pipe influences the amount of 
head and therefore the cheese of PYMP, nd motor, The general rule 
is that pire dianeter should vary directly with She cistence to be 
piped and hd gallons per minute necessary for satisfactory irri- 
gations Thus & two inch pipe is recomended for conveying 40 
gallons oer nimute 600 feet, 3 inch pipe 100 gallons per stile : 
ge fect. sn & beh pon bo econoaize by buying too ear pice is | 


counteracted hf tas necessity er using more energy 


_DAatetbutine miter efter at sets be the ae aren ~— ‘and it 
ie in the distritntion, as explained before, thet suppl enentel 
trrsgetion technicues aad a yn be done by the subsurface Cthahs 
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Pee 


soil and ‘vater gradually percolates, UP from then to the root 


. perenne Tae method ap much used in Florida for ettrus grow 


ing, but otherwise cae is quite UNCOMMON « 
‘Subirrigetion is only successful mere severe! | spect con— 


_ ditions exist, The top soil has to be underlein — as is the 


case in Jieride w= by an mpervioup. substratum which will pre=- 


vent the peter fm going down instead of De Moreover, a sandy 


soil is almost an essential, ke ig a devel or Bowly sloping 


_. terrain, Besides those Lattetions, the nothod is alee hired 
_ expensive end hence can only be applied te high-priced, 4 , 


hensive crops. _ 


Probably ¢ the best and nostepensive nothods of éistri~ 


buting Supplemental water py under the generel heading of 


spray axriga tion. The distinguishing cheracteristic of those 


uethods is that Phey use pregsure to. pend jets of veter upon the 


. plants to be irrigeted, They have the common advantage of 
, adaptability te almost any Vorrein end any r sotly 


1, OVERARAD SPRINKLER PIPE IRRIGATION, ae developed by the 


” Skinner Company of ‘Troy, Ohio, ts prébably the bést known method 
of Basterh irrigation, It has been used successfully by truck | 


gerdetzng for thirty years, and is probably not excelled by 
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eny other method for-very high-priced intensive croos grown on 
small acreage, The installation cost is very high but the 
operation cost: is, exeeedingly low, 

* AcecrGing to cléime put forward by the Skinner Compeny, 
thisssystem satisfied all the principles of sound irrigetion, 
By slow, spray-liks distribution at the rate of an acre<inch’ — 
in seven hours, it leaves the ground “unpuddied" and uneaked, 
The unhurried and unexeéssive application alse enebles the soil 
to absorb the water without Legend apie Because the sears c: 
gation cones: as @ a gentle mist, plants are not bruised or r enileds 
Considerable ‘frost protection is possitle with this Ng ioe Bs oll 
excellent unigeraity of distribution, mith it a grower hes con : 
plete control over the anount and tine of Arvigetions Such clains 
£8 those | are not overmestiue tony but it ‘should ‘be eeked that other | 
nethods aise have certain of those capabilities. | 

The systen, as 2 described by 3 . i? Sehoenzer in "Agetoul tured 

nginsering? consists of oleveted pipe Lines supported as posts 
14 to 6 feat in hedaht, pre abet fifty feet apart. The pipe is 
drilled end topped for é Sineroere ress pousle pon 3 or 4 feats 
When water 4s pumped into it at 40-pouns ont more pressure, ting ‘ 
streans of water come ‘fron the noszles Wick are 2 perpendicular to "' 
tne pipe wad perallel to each other. Tho pipe can be turned hat oe 
as rv terigete ‘first one ‘ahd ‘of it and then the atts pttciae aU 
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oN 
870 feot of site’ ‘are foe nt to water an acre, en 
Oo” Some growers ‘use portsble ah 4 “fais reduces ihe ‘in- 

' wteliatien ‘cost, "Gk Whueenes the Lebor recuired in movie the 
‘nozale Lines from field to field, ‘The ‘pipe mey ‘be laid upon the 
“ground, low posts, or special pe FH tt ‘doe ‘have the adventage 
of being out of the wey ‘for field works. "Pocavke of the constant 
moving, portable installetione will not heve the length of life 


of equipment installed permenently. 


at REVOLVING SPRINKLER TARIGATION dp. another very setistectory 
method of sprey ‘Arrigetion, If a portebls syston is selection oo 
ag is now " possible with the develomant of Flexible joint sian oo 
the installation costs | ers lower then for the overhead systenand 
the operating ‘conte not much higher, Tt, too, can be weed. on roll- 
ing Soncareaiey and for frost protection, though not quite so effec~. 
tively. as the Skinner method, Like the Skinner, » aleg ites slow 
: applicetion gives adequate irrigation without erosion and cekings 
The syston seams perticularly well adapted for smell kitchen~ 
pardon 3, 

The leyout now usually consists of a sami-permanent main 
feeder line «with portable, light-weight laterala. These laterals 
are noved from place to place as the water is applied to the land, 
The pipe used for the laterals is of light weight and comes in 
20 foot lengths. — 
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_ Loublesnoszle oprinkler heads heve becn developed, One of 
these covers the outer erea of the circle woile the other irr- 
gates the inner sections... discharge of 15 to 20 gallous per 
minute ani covering & diameter of 90 feet et 40 pounds pressure, 


is common practice,” says Schoenzer, One revolution or, less per 


minute is a desirable speec for the sprinkler, 


34 PERFORATED PIPE IRRIGATION ise’ new development in the 
aprey Arrigetion category. “Ite chief aavantege is the low operat~ 
ing preamere necessary} ‘this: ranges fron 2 be 6 pounds. ‘Tne: 
ae th Gest aiaphed. to row crepes “It cannot be used for frost 
protection and probably | is “ponsuhat less uniform in applichtion: 
than’ ‘the ‘ether aprey ‘systeie. ‘the Tretalistion Tests tong and, is ' 
noderstely priced. ee eT | ap 

, "The mathod consiste of be or “‘Beinch flexible joint pipe with 
small Feageret, peatere Cant ‘along its length. “The pipe moved 
from row to rew ag the irrigation progresses, the levor involved 


ly tedious, "Lyalet hoge" is 2 convas version of 


“"So-celled “surfece" netlods of applying suppleuentel weter ere 
charecterized by direct’ distribution to the top-soil without benefit 
of any devices converting the water into 2 dom-pouring of fine 
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epenge te iitet de Mis geheener ane Home, 2f, te BORD. 
primitive. and leget expensive syetene of irrigation, Mot, .. 
of, he pethods, ary, eeopetated, vith, large-scale Vesterm. «2: 
,Yoterng. but, they,.99p, donatiney be applied to Restem, trrds. 
then. 28 well, All.of then requires however, that the irri~ 
_ geted eres. be smooth and either evel or slightly sloping, . 
There ere verious draybacks to these methods, The 
necessary leveling may prove costly, in eddition to exposing 
wihideaetibes subsoil, There is a tendency towards — 
caking aid uneven distribution, The systens ‘ate ‘very ui- 
“geondmieal with water; the land is usually over-wtered, much — 
‘evaporation lots occurs, tars may bs considerable leekege, etc. 
‘Despite those disadvantages, However, the method is a decided 
“pahefit’ to vardous "usees—productiont érops not intensively ~~ 


“gnouih cultivated té justify the more expensive techniques. 


WHOD is used a great deal in commection 


with the production of row cropé, Field furrow between the 
crop rows carry the weter which {s supplied by the conveyor 
syeten fron head ditches, oF geted, low-pressure, Light weicht, 
portable surface pipe or other simfler means, To sectire the 
moat wiifora results, the Blope of each furrow should be such 
‘end the cuentity Of weter entering it such en amount es td Peech 
‘the Lowe? end as Quickly as possible. “The slope should Ass be” 
‘Wo'stecpy however, as to cause eropiohe 9. yo, 
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necessary. — 


Pa! em / 
“2, ME FLOODING AND CHECK METHODS oF Urrigetion consist 


“of “parmitting water taken fron a distribution diteh or feeder 
“pipe “te flow over the lend, Weturally, the level of the water 


in “dns afteh mst ‘be higher then the lend and aust be Located. 


"Gd the Wagnest point in the rield, “The area is divided into 
“Gecks and basins which ere opened to a certain anount of weter 


“and then closed, Careful leveling and considerable lebor ere — 


ae Salat 


3, THE BORDER METHOD of irrigation involves layout parallel 
strips of lend extending down the slope of the eres, Sach strip 


_ 48 demarcated by borders between which the irrigation water flows. 
, Widths of 25 feet and lengths of not above 300 feet ere recone 

® 
,monded for sendy Loans. The water ig requiated as for the furrow 


and flooding systens, 


Be 


Ths distinguishing feature of enother methed of irriga- 
tion — developed chiefly in Wgchigan —- is the use of canvas 
to convey and distribute water. One end of the hose is attached 
to the water cupply line while the other end is closed. As the 
water ie pumped into the dine and fille it, the 1§<to~20 pound 
internal pressure causes it to ooze slowly through the walls, 
VarLous devices ere used in moving the hose from rowto row, The 


method is very well adapted to kitchen gardens, 
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The syuten, pat severed, in ry aGventages which lead 
Re Be 8, eee ‘to print “ite videnpread aieeptatics in We Last, 
The slow application means no erosion and elso hinders pussiing 
and caking? “The Eee de wo i appiteation keeps "Yeaves ‘dry and 
thus ‘bakes’ Yapossible the’ ‘harn® which sprinkling is ee esed to do 
some plants. ‘Tt is « ‘eysten, noreover, wnteh cen 2 Shek over 
rough ground ‘having Ret up to three feet. The installation 
cost 43 very low end the method is extrenely flexible. | 

‘there ere severol ‘Geadventages’ which partially counteract 
the benefits Mentidued ‘in the lest arabrach: “Wook ‘Labor is Tes 
volved ta evade the hose éx énd considerable cere mist be taken to 
see that Ae *sénder” pants are hdrmed in this process. ‘The depre~ 
ciation charges: ere “ulte nian’ ice’ the cenves hes a ‘ious. nazi 


mum iive ‘of three’ years. the rate of ee ig “gimost too 
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peed ee 
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” “midst the multitude of cost and incone statensnts 
which hunidearea irrigetors have “compiled ’ the one fact 
‘which stends out eleskiy is thet ninety per ‘cent of the | 
instelletions have paid out ine ‘remarkebly anoet tine’ 
Almost almeys supplaaon tel irrigation hes been souething 
‘more than a mere negetive insurance. Beyond thet central 
point 5 Sonsver » there is much conflicting and eumenneans 
testinony as to detail. ' ” 
‘The absence of @ “clear, ’ “complete, , consistent presenta 
‘thon of povnin, flow de irrigationts finenciel aspects ‘ds ‘chiefly 
due to the great variability in those aspects, very method 
has a different installation ‘cost end ‘opereting Gavese Some 
feraers slreedy have pert. of theiy equipment; others do nots 
The | size ‘of the ares "te be dsvigated has considerable in? igenca 
upon “oi per-acre instellation cost, “The dryness of the season 
decides the frequency of necessary irrigation and hanes) in | 
fluences the operating ‘euargese | . 
| “It is poseible, however, to make reugh estinetes of the 
Likely cont of irrigating a given ares with various methods 
under r fessiy typical conditidns. “In this section, therefore, 
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we wild set forth the epproxinete expendi tures invelved in 
irrigating & three-acre plot 750 feet from ihe ates enlyy 
such an inetelLetion nigint be considered a -typleel size for | 
mumid-ares irrigatore using supplement] vater on income ree 
producing crops. The permecre figures be As at — based ; 

es they are on rough evereges of data supplied’ by Robey, “, 
| Stosbner, verious Oregon Lavastigators, & CaRe Bods report 
and ae, other "ng gle on mey be considered quite | 
representative for Ineteliations of an eacre and UD. Kitchen 
gardens and other smell areas ceil for different approxima tions, 

In evalueting these ophine ten, the reader should keep -. 

several painte an mind. Lebor. charges have porn included wh jthe 
orate ©: of. $430 per enie ns it is of ten the Lage, ‘however, thet & b 
considerable amount: ‘of work connected with Arri gation, can be 

dene by the irrigetor himself in vane which might otharnise 
| be-used nie productively. ‘Probebile vats for ‘everything fron, 
well~digging to ‘conveyor pipe have bsdiony included bet it is very 
tikely thet « farmer” COM uty inrtyation would elreeéy possess | 
‘gone of the necessary ecuipaont. Moreover, it ie also probable: 
that high eculpuent — even if it is bought prtuardty for irri. 


gation ~ -— can ‘be used for other fern purposes, thus giving good 


ground for. charging pert of Sees and ee org 1 
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of water conveyances — yan, ‘notors, uein pipesline, etc. —— and @ 


nethod..of. appa onan 


ed discussed before, the- ‘conveyance syston —- 2 


at Least, OR &. plot. ‘of. thet sine am WIL be approx dmetely the seme ! 


regardless of what distributuon is called for by peculiarities of 


sersnaty soiloend crop reised. 


Therefore, we will give estimates 


for "conveyence" cost first and follow them with date conaeliaing 


varioup, dinteribution. techniques.’ 
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per acre Renarks . 
Uoually not. necessary... May 

héevée soil conservation worth 

$ 16.66 and provide water for cattle 


Part of axpanse might well b 
Last resort when no other 
supply ‘aveileblis.Generally . 


§ 41466 toa expensive for Kastewn 
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Several clarifying remarks might be made before we pags on to 
the other @lamant of installation coats: 
do not cause proportionate chenges in eculipment expenditures, the cost | 


per acre tends to decrease as the installation becomes larger end to 
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expenditure for irrigetion,on, euch plots should be a prinary 
factor in deciding whet distributional system to use on units 
ierger. then ten.ecres, labor end. energy and maintenance tend 

to assume greater importence.in the tetal operating charge then 
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The GsRsBsAs Bulletin estimates "2 totel irrigation cost 


(operating) of $35 per secre" per year for aurfece methods; 
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TnosteLikely-instelletion cost" estimates; if e fermer already 

has conplete plumbing system -—- or other equipment which —. 

makes possible fewer new purchases —~- his expenditures for a 

complete system will be much lesa, 2. Charges are included 

guly for the labor that is likely .to be hiredy..as mentioned 

previously, most farmers do not: regard as an expense the return 

which their own efforts should gets 3s Consideration of emeller 

plots within the one-acre category show that “distribution™ in- 
stallation costs —- as well es "conveyance" ecuipment expendi-~ 

tures -~ usually become higher per acre unit as ares decreases. 

4» As has been expleined in regards to our other figures, the | 
above stetistics are purely estimates, with a tendency to be 
high, 5. Despite tae "“everage~end-judgaent" nature of the 
figures, however, they do have complete validity in one respects 
showing the relative expense of the various methods, 

Following the procedure used after the other tebles we will 
cite the few available records of actual smell-gerden irrigation 
experiences to show how closely they compare with our estimates. 
Staebner tells of « small revolving-sprinkler instellation which 
would cost —— including expenditure for a motor — $18% per acre. 
(Our estimate, without motor — $133) A bulletin of the South 
Dakota Extension Service sets $137.00 as the installation cost 
of a one-acre gerden irrigation system using "furrow" distribue 
tion. (Subtracting the $75 item which the bulletin includes ss 
the expenditure for a gasoline motor, the reneinder of $62 compares 
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Bowe. of. the coments applied. to our other. tabulations . 
are Ware those which may help the, reader in grasping the _ 
uce of, the teble on the two, previous pages. As 
before, taese figures are estimates with en intended bies 
towards being bigh but considerable accuracy in reveading, the 
relative operating coste of various distributions] methods, — 
As before, these figures reamphasiae the fact that supplesental 
irrigation is not. to be had for pleayunish sumes to be financially 
feasible it, mst effect marked increases in the production of 
high priced crops, Like lerge instelletions, the kitchen 


gerdea systema tead: to,cost more, per given unit of land, es 
smaller ereasare irvigeteds . .« 6. 

‘The other, comments. tend wore towaras' being exclusively 
related to smell~plot operstion charges. In tne first place, 
almost.ell.the day-to-dsy. lebor,is-done,by the irrigator| hinself 
(without being considered en expense in money terms. Secondly, 
Several nethods; seem, somewhat unfeasible for.irrigeting the typicel 
-kitchen~garden, inatelletion because of high operating expenses, — 
or Jack of edeptability to various terreius or crops; subirrige- 
Vion, _perusnent, overhead, irrigation, surface, irrigation + 
particularly fleed enc border —-may be in this group. 

-oThe previous table brings out et least onecther iaportent 
points. a.comparison.of operating, costs, on “ene~acre~sinus" plots. 


and those on larger creas, This comparison revesls that — 
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““@espite the "smaller unit-hither cost" charecteristics within 
‘oth thé Large and smelt plot’ cdtegories — a kitchan-gerden system 
will probably cost esd to eStebiiisn’ ghd operate par acre than 
ha typicel Marger-than-an-cors" installation, Slich & Situe- 
~ Sion prevails” becense ’ ike? emall systems are practically never 
put in unless water Aa, very. inexpanaizely available and vartdial. 
aquipment is already possessed by, the irrigetor. 4 .. 
ung go AB Fagerds operating charges, tho. few published accounts 

Bs! sotusl suall plot irrigation contein little inforuetion, _ 
no eT MgzoeRe Pereapen’s oyerhee?d. dngiqkiaiion with an operating, ; 

2 92, °F, 93246. per Anah coverage of waters... (Our sigure, fox.2/2 
sere was $3.17 per inch coverage of water.) "Garden Irrigetion", 
A Pempalet, pub, out Uy the Nebraska dgrteul ture). College, says 
thet the porous hose method — reckoned without deprecistion, 


Mt ater, “(om shows fos vty pubes Rereus us hoee, terteption 


_ Feckoned 28 ebove > was 35¢ per inch coverage of waters) 
_ Caloulations based on "Irrigating @ Qne-Acre Garden", by Falph, . 
«Jie Paty, would, indicete $2,70 per acreninch es the cost of. | 
hes, to be purchased, (Our figure for this method on ong-acre 
-pBlote.-7 aseuming that, some equipment does not have te be,bought — 


tte hems alyeed niki mage sk el dame Ise 


sabe ae te Froese 6 at erods iclae 
wiiveuscu as rihtw sobbaliesend | 


“eiesen® fo Boilted abit co exit 


—% = 
is iareile acreminch.) Severe} fAtetements in publications 
peotahle pramarey cost of 419,06. per, Season for & | one-quarter 
sere permanent overhead Ansteltetion, (oer figure for @ simi- 
lar installetion is £15,%6,) 


* “The figurés given so ‘Par in thi Glepter have revealed 
thet ‘gugplénentel irrfgetion ‘does Hot “ost ex insignificent 
anoint, “Tt retains for this séétdon 6 show thet the increased 
returns from the practice pyre then conipensetes for that substantial 
cost, “Inthe following pardgrephs end tables, therefore, we will 
attempt to trensléte the crop results of irrigetion — larger 
quantity, better quality, more numérmié crops per seasomy etc, — 
into monetery terme corresponding to the cost statistics above. 

1, The literature of the field is abundant with references 

to this phase of the subject —- the increased profits which irri~ 
gators have received. Application of the porous hose methed to 
a forty-acre orchard in Ohio brought a net return of 990 per acre, 
$66.80 more per acre than was secured on non~<irrigated lend neerby. 
A. S. Colby, pomologist of Illinois Agriculture College, states 
thet irrigation increases the value of strawberries at least $50 — 
enough to make the overhead system profitable —- even in years when 
rainfall conditions are best and berry prices are lowest, Verious 
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| chedkeglet exper inonts condueted at 02, Towa inddbete thet 
|| supplements watering of tonatoos, ona, osrupts and | other 


| exten plants will usuelly increase weatte were than 50 per 
| eambs AsG.By Bouget, professor of vegetable gerdening in the 


Oregon Sto te Agricultural College, found that irrigetion, of’ the 


| following vegetables produced eenakdtait increases in set value 


per ecrat sweet corn #79400, late Gabbage #101. 50, hubberd 


-_squasin $104-70 70+ Another Oregon pubiLtesttion ~~ based on trenty~ 


five years of study of supplenental irrigation on ten dirterent 


| erops “in the humid part of the. stata —~_ gives $8.80 as the average 
|| aot inereese in profits frém using artificial watering, The fole 
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“the most ovvidus and most’ 4 ¥ Reem co A lean 
by the above tebulation 1s “that supplemental irrigation is. gen 


7 


wee? y profitable ‘brs OFraney ‘Wie’ range “oe ropes ‘this holds 7 


* ex" Re 


quite “true no tetter wnat thd nethod, bo type of poll , - the 


i Feud A 


section 6f the humid’ regions. If the ee we have conpted 


are popresontative, | ‘share’ appears ‘to ‘be'en ote ‘inerenee in r 
sre SLM of TE nan aah aud a ash, roit per acre of $66.21. 


ne’ that statenent oF general ‘profitableness, ‘ ‘how 
ever; it séeus well té "point up" saverat cherecteriatics of the 
tablé which may inéicats that a good share of the faatvidenl “ltene” 
are slightly ‘too optinidtic. In the ‘first piaés, Bp "hore of the 
profit figures have Baan “caledtated without donaidering bad 

cherges but labor and energy. | "Becondly, chieMy” ‘the move successful 


in humid ‘region frrigetion have found oy wey ‘into 
print and eubsecuently ‘site “the “hove ‘tabulat ion. % * thisdly > ich 
of thd ‘kwtertel GH the tabie hes’ Fesul ted fron derioul tured. — r 
ducted | wih more dereful elevational | 
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benefits of the, practice —— reises the tiettatad.vewne 
fron some creps more than. it does from others. Truekecreps — 
i partictlerly, spinech, lettuce, beets, carrots, onions, string 
beansy @tcs —and fruits — strewberrice, raspberries end.’ 
-epphes:for.exenple:—-are: very: well. suited to: artificial 
watering. Field crops. — like cate, buckwheat, corn, etcs — 
(anc: exceptionally hendy: plents:-—— eueh as lina bean, aspare— 
gusy peppers, etey —— usurlly do not benefit greatly frou | 
/irrigetion® in norm&l. seesonss \ Putting it. brieflyy crops. which 
. eebl for high prices in eager markets, or fedl, badly end quickly 
dn time of droughts, ere the ones to. thich supplemental wster~ 
dng can. be most profitably devoteds ©. 
of col BELL another cheracteristic of the finenciel returns. from 
supplemental, irrigation is, the great number ef matters, besides 


kind of crop, grow, which influence the degree of i) 
prefite.. d4mong the nost impertent of) these metters are: method 
of distribution, amount of naturel precipitation, arse of the 
plot being ivrigeated, distance of: the plot from water. Other 

Getermining fectors include the type of soil and terrain, 


ba A Sia 2 
Pas! legs Ras Pe 


the length end warmth of the growing season, tie general culti~ 
vationel skill end irrigation experience cf the grower, the 
interest rate and kinc of energy used. | 
Because the number end variability of those influencing 
‘fectors makes the increage on profits from supplemental irri- 
gation anything from 1 per cent to 1,000 ver cent, not too 
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dhdon fos cortein crope 18 presented ‘below, however, since 


(ae ‘snsbles us — through the wedium of Mavoregesend—fudenant* 
“settee: — to give some weight to minor considers tions 
ng “here. end, hore ‘the optin ote, pietute presented by 
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Having enalysed the finencial feasibility, load possibi- 
lities, and other matters concerning supplemental irrigation, 
it now remains only to suggest the probeble fubwre develop~ 
ments of this: vary desixalile eultivational practice, What 
distributional systeus are likely ke be used ost? Chat 
sections will becoue the lands of most suppléiiantal irriza- 
tion? What overall factors are meking for extensive develop~ 
nent of the practice? Those are sone of the questions which 


should be answered. 


Supplemental irrigation so far has received nothing like 
the attention whiob it merits. . The leading states at this 
writing are Ohie where there are many small installations for 
hone vegetable gardene snd some large ones for orchards, ilichigan 
where there is extensive potato irrigation by the porous hose 
technique, and New Jersey where munerous truck gardeus are 
watered by the cverhead sprinkler systen, Im the South almost 
nothing has been done and this is likewise true of New Englend, 
During the drought years of the early thirties, the practice 
was given considerable impetus but since then ~— because nobody 
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wt, hive 
has been enough concerned to, "push" strongly —- there has been 
very Little, increase. , Estimates of supplemental, irrigation 
ecreags,.at present ere conteined in 2 tabla by Stesbners 


Betimete of Acres 


MINMNGSO Tees eseeeeeeeeenereraneeees 150 895 
Wisconsinsseccwoeacesvoveseossseaes 40 340 
Michi gaits» ¢e¥we sew ds oweenseeasaes 2000 7600 
LOWS. coe seneeseeees Geen sees een oneee wl L000 
TLLINGL Ss sWee cesar deed eons renennes 259 630 
Indisntis oso nes 0864060 dbsdenseawoes sal sO 550 
ObASeseaees $00 60Gs 40060 4006 65000064 509 10,000 
‘Delaware. °. ) TEL TELE LLL 1.0 
Pennsylvania FeO PERRET ERT EH ES 300 
New. York SOSH P PHATE ERT oH ETE S LE25 
Maryland } 0600 4400000466000000605700 1150 
Hew Jersey odwocenes ceenceevanes 6000' 
Connecticut leecenssaeseesesedeens 355 
messncterethtyr-anteveve Tererr rT re 2000 
Rhode Island (eseseseeaecenrenennce 200 
MalNGeas4onseenes 59000000000 00000"88 98 


VOrmotiterereereseenereneane COR OO ces pare Mee 


Tobslevednneenys0esescodnes cagen cdg lgO 33,060 
B. FAVORABLE FACTORS 


Underlying the long-renge course of supplemental. irrigation 
developnent,,there are several fundamental factors which point 
towards expansion of the practice, In the first place, the tendency 
of rainfall is to béecone léss ant Leesy this trend will probsbly 
continue for a period of years if the predictions of Weather Bureeu 


techmicians ere to be believed, Secondly agricultural in the long 


ee AEE T ET Reena ee ea renga al 


Ore ene” 


io paige ste nein t 


' pov eneanstiel At 


Tied relere ens dhienaa eat eee phe ei 


ope Dareeantensogadaeanesnndean se c/0EM0 


sKananpas apenadenies 
SPAT e AERO E EE 
PTEvETTECSr TS Tet eee 

ON igensancebe spethen¥an 

SRO a ROH ean TTT em 

du ialatad detach nica 

Sa eae addeautnaaash 

senoiba te tod esie bases, ‘bested ebodt 


i 
"KAR 
fig 


shee euh aeneen tinea * caladenssuenatell 


moigagtaal Ladie 
suiog dokiiw atetes? Lsérenabenr, Lausvee. exe ots eruvegoieres 
yoaekoes add ,aonlg Jemkt add af e@oldoa xy ast To raleaaceg ‘oxonos 
widtedong Litw baw. ane yeaa Sut, saa 4 0 


weet quite by 8 


pool ot ab Loud fusttpe eiibion sbovate: éd ot ota: anatodmiogt 


WY. 


wh LEG 

mm will become much more intensive, with many marginal lands 

put beck to forests and mény mors crop# crown on the Wtuins sted 
eereaze, Thirdly, the ferme of America are becoming increasingly 
electrified end with this comes the power which makes irrisetion 


possible, — 


In Chapter TUT en enlysis of osetia potentislities was 
made in reference to REA load and ths same factors apply here 
are a larger ecale., The South will be slow to take up the 
practice because of low incomes, plentiful reinfall, prevalence 
of cotton and tobacco farming, ete. The Bet will probably use 
the overhead sprinkler end revolving sprinkler systems nore and 
nore for truck growing and kitchen gardens, In ths mid—West, 
there is possibility of vast expansion along the lines of 
irrigation for fruits, corn, teble vefetebles, potatoes, ste.; 
porous hose and revolving pritkler systexs will probebly be most 
used.” In the "west-tf—the-Cascades" section, there will be e 
few large consumption installations which uee the furrow or other 


surface systems, 


As hinted above, various distribution systems will probebly 


be used in different sections. The moet all-round useful, productive 
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and econemioas rer however, seen bed be porous hose and ree 
volving sprinkled.” “The permenent. ‘overhiad will contimie to be 
used for aoe truck installations where high-priced vegetables 
are grow. Surface ‘methods will be epplied in orchards and tH 
“flat 1 level country where coarser crops, like corn and potatoes 
pony raised, ‘Sub-irrigation —- as the figures in the last chapter 
plainly showed is feasible almost everywhere exeapt for very 


expensive crops grown on the ideal soil. 


Theres. are various other trends ii dats supplemental irri- 
gation business and euong them are the following. It is likely 
that mach watering will be done at night — ~~ partioularly on the 
smaller inatellations — by heving the irrigator turn on the 
system wham he retires and turn it off when he gets up. In’ the 
nerehendising field ‘hae is the development of the ipadtibe ) 
selling" techniques The increase in kitchen gardens as the nation 
becomes more and more suburben is likewise inportant. 
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The details of any program which will teke advantage of the 
large potential irrigation load end give the farmers the advantages 
of supplemental watering, ie the business of the Utilization 
Division, As sa concluding section to this paper, however, the 
broad outlines of such a silva are suggested, It is felt that 
the adeption of some such pregram would stabilize end increase 
the load of those many projects which are located in ereas fevor=- 
able to crop-watering. 


| ‘First of all, the orgenization should get seme trial instelle- 
tions on fava ps ickdnl favorable sections. By this means the 
Lead ond sch feasibility of the practice could be checked with 
actual experience. It is suggested that some mid-West states —— 
like Okie: end Tadians «be used for this senpling, 

On the technical side of the subject, moreover, much more could 
be done, Now that REA is in Agriculture, it might be possible to 
have one of the old-line bureaus conduct check=plot experiments. . 
Various methods would be tested for cost, effectiveness, Joad, 
durability, etc, Various erops would be tested, also, to see whether 
or not supplemental water did enough good to merit widespread use, 
Perhaps some of the student engineers could develop a study of the 


technical side, 
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Revolving sprinkler and porous hose seem like the most 


feasible systems for REA to emphasise: in any selling compeign, 
“These methods are both inexpensive and efficient and are good 
“for both small and large instelletions. They have, also, a por 


table feature which works in well with crop rotation and with. 
stretching epplications out over a period of days, 
‘In the beginning, it should be mentioned, REA should go 


after numerous small installations, These are easier to "sell" 


then the big ones and use just as much current. The small in- 
etelletions, moreover, fit in well with the.plumbing campaign 
ainee the same pump and motor cen be used for both things, 

If the kitchen=carden unites prove profitable, irrigators will 


‘take cuickly to the lerger comercial installations. 


A | euppllenental trricetion plan should proceed along the seme 


tines as past utdlizetion cempeicns, as far as the publications 


phase is qencernad.s ! ‘There might well ed erticles in the KE News 
and various fourspage teefists Al 205 & manuel for wroijest 


hicnavtuhesbintes — such a8 was tinued for the brooder campaign — 


also would be very helpful. The News articles could very well begin 
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Since supplementel irrigation requires considereble ini- 


tial expenditure, sone ‘finencing plen will be necessary in most 


cases, Loans to the cooperatives and thence to the members — 


_ @8 ig done for wiring and plumbing —-.would be entirely feasible. 


REA may not have to do this directly, however, for the E,Felsss 
is expressly set up for such loens.. 

. ,, another. feature of the purchasing angle should be cooperative 
buying. Systens like the overhead end revolving sprinkler are 
made by wide-awake business concerns and they doubtless would 

give considersble reduction for lerge orders, Project super 
intendents would be asked to sign twenty members for similar 
wita of kitchen-garden size and then would put in the order 

as one demand. 

Another purchasing stimulant would come from emphasis on 
the package merchandising idea, Some revolving~eprinkler uanu- 
facturers are already selling their products in this manner and 
REA might be ehie te urge others into doing the seme things. 
Installations would come to the farmer ready for easy assembly 


without the necessity of engineering advise, 


Other phases of the program would be many. Field repre- 
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